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(57) Abstract: Compounds represented by the following 
general formula (I) and salts thereof: (I) wherein each 
symbol is as defined in the description. Because of 
binding and antagonizing to PGD 2 receptor, . the compounds 
represented by the general formula <I) are useful in 
preventing and/or treating allergic diseases (allergic rhinitis, 
allergic conjunctivitis, atopic dermatitis, bronchial asthma, 
food allergy, etc.), systemic mastocytosis, systemic mast cell 
activation disorder, anaphylactic shock, airway contraction, 
diseases accompanied by itching such as urticaria, eczema 
(atopic dermatitis, urticaria, etc.), diseases (cataract, retinal 
detachment, inflammation, infection, sleeping disorder, etc.) secondary occurring in association with behaviors caused by itching 
(scratching, beating, etc.), inflammation, chronic obstructive pulmonary disease, ischemic reperfusion injury, cerebrovascular 
disorder, autoimmune diseases, rheumatoid arthritis, pleurisy, ulcerative colitis, hypersensitive colon syndrome, etc. 
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/HOE** P J"**© jfefcflMfl * P fe ©1M > * -f VK^fllll^ 

Sr^r. PGD 2 IWyt^ (in vivo) fc^V^Ti^jtfl^^ilM^SrWje 

5 ■#ft^©^I^^PGl) a *aF©iilPi9S»»6>*l/ , CV^S (N. Engl. J.Med., 
303 , 1400-4(1980), Am. Rev. Respir. Dis., 128, 597-602 (1983) , J. Allergy Clin. 
Immunol., 88. 33-42(1991), Arch Otolaryngol Head Neck Surg, 113, 1 79-83(1987), 
J. Allergy ClinT Immunol., 82, 869-77(1988), J.Immunol., 146, 671-6(1991), 
J. Allergy Clin. Immunol., 83. 905-12 (1989) , N. Engl. J. Med., 315, 800-4(1986), 
10 Am. Rev. Respir. Dis., 142, 126-32(1990), J. Allergy Clin. Immunol., 82, 
540-8(1991), J. Allergy Clin. Immunol., 78, 458-61(1986)) c PGD 2 tt 

nmrnm, mz.mm, #mm&> av^^^, temzw^vx^zt zti 

15 P G D 2 {i, -?:<£>:§:^#:©T> k o^fo 6 chemoattractant receptor - homologous 
molecule expressed on Th2 cells (CRTH2) C^t, -tOf^ffl Sr^Sji 1~5o 
CRTH2S*iHiW«:v *©3&*frfc*i#U PGD a ©^*jnij1-« 

20 ±Mmm%mm, &%msmmmmmmw, rr-y^y a 
tmim, mmm, mm, test* rw^ni^T^^/wa 
maa*: m** aj& iim-itt^, mmmm^m, *msM& r n 
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5 PGD 2 ft CRTH2^Wit/n^^/^.KDPg^ (DP^ 
Pfe it^CR TH 2 y KtfcS r t ^b, C 

r t h 2 &*m&m&D p u ztornKtim-tzztx 
pGn 2 \z.£ ym'£frzm*<D7i'ji'¥-ma& mm) 4&&&bu& m 

*«7V^-4^ £#&r^Iia£> ^#M»J!a^tt 

15 tffc, mmk&^#k. («*« v 7>lf-t 

&Jt*, M 7W^M^ TWV^ttM, ^tt&jff&tt 

CRTH2^M{n;gillrf fS^lii Ltlt OTosfc (A) 
£tl5ib&mm*$tlT^Z\Z.T€ (#^2002-98702^-^ (02 9 
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R 1 B f* K Kp V^*** U R 88 tt3k*]l£-?\ C 1 ~ 6 T^/l^Sr 
$U&LT V tK^M^s C I- 6 T/i^/K C 1 ~ 6 T)V^**s s ^a^ym 

R 6B ^C3~1 5(7)^^ U<^^0^^ ^fc«l~5iia^^ig 
15 fc>1"o ) 
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Wft&&tm#&mftLK.o ) (WO01/66520 -*§- (03JC) .-M. ) o 
GB997638 ^Jp» (f|l 5J|) #J$o ) o . 

io c r t h 2 s^frss i xf/t. tc an p &%mztt Lxwmmzffi& u 
p g d 2 ^.mm^(D^n * * ^J>^mz.n u ^tm^mwMt 

mmt^^mm^h^ z<D£??mM*&m-tzk&&^b£tix^z 0 
15 wM(om^ 

*mw% b «\ p g d 2 g®mmm&)K%t;& u isttt* ^^^^tn-r 
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R 6 l* (2)C 1~6 TJV3L (3)-NR 8 R 9 g % (4)7ccrt/V 

5 R 7 « (2)C 2~6T^g£^:bU 

R- 8 ^J:rJ«R 9 tt^tt^ix»3ib*Cv'(l)**^ (2)Cl-6r;WS, £fc 
&(3)-SO 2 R 10 g£^:bU 

R 10 & (1)C1~67^/H, (2)^*^-1, Sfci* "(3)^P*-ifc*S 
. frU 

10 D (1) W£\ (2)C 1 ~ 6 7M^y& (3)C 2 ~ 6 TA^- 
$.tcfc (4)-0- (C i~6 7MVV) U 
R 2 «: (1)C 1 — 6 T;V*;vm, (2)C 1 - 6 TsV^i/m^ (3)/n p ^yJlf, 

(4) > y ad ^ ?vvg N (5) s/r y Sv (6)tK^> * fctt • (7)*3f Jg^Sr&fr U 

R 3 *3«tTj?R 4 fi^n^MteL-C, (1)**JIHP % (2)C1~67;^;H, 
15 (3)Cl-67/W3^i<S, (4)C 1 — 6T/V3^^-eg^l$iL7tC 1~6T 
VV^r/^ (5yM=f^VlK^ (6)~Kng, (7)-NR"R 12 ^ -(8)M/vMa* 
f^ms (9)^771, (l.0)*Bak (11) h V h*^«:*bu 

20 m«l~3©&&*fcr± 4 
nttl~4©^S!ct?*>9, 

R 8 t4R' B - 1 , R 6 " 2 , R 5 "^ R 5 "\ R"*fcttR M 'Sr*ipU' 



25 T^iV^Cl~l 5 7/^S (7M/VSttC 1 ~6 7^a#^ Ap 




WO 2004/078719 



PCT/JP2004/002813 



t^R' M ««€:iv?^T4ft3fc IsXfrmm^ C 1 ~ 6 T/V^/l^ C 2 ~ 6 7/Hr= 
;vm, 7x=/H, ^V^/VS, ^TTH* Cl-6TM/Hiao 
rgm^tlfc^oi^Sx *7t«7m-/^t)L< li^T/IlCiotfti 
5 ^ftfcC l-6m/H^t. ) *^3Wi*iT/5 1 — 1 2<@©&*t?ff 

^btl/TV^ , t)J:VC2~l 5W=/H (7;^=;l/Ifj:Cl-6r 

/V3#vs, AD^yi^ *@i£> fry** ^^y*3J;t^-NR 13 R 14 

^fcf«M^■egtmx.^^^TV^Tt><tV^C2~l 5T/ls*~;vm (T/U 
y*5«fctf-NR 13 R 14 ^ R 13 *3i^R 14 «ttfE^PCS^^i-o ) 

R s " 3 « (1)C 1 ~6T/V=tdr^S^g^^tbfcC 1-6 7WI, £fcte 
(2)C l-6T^3^^Tg^$ttfc:C l~6T/U3dr^<|r^U 
R^fS (l)^-f lo©IiIK't§ m*.£>ft> £fefcl-4^<Dgi5fJj!C^V 

mmm+te * v/n it imnm*xm% m*. btix v vc £ v > c i ~ 1 5 r 

20 A-^VVg (T/^/^iC 1~6 T/WP^r^^ /Ntz^Jj^ 7j<:^> 
T/g, ;^y*5j:tf--NR 15 R 16 g (St 1 . R^^^R^^tl^M^ 

^yV/vg* i-y^m, ci^Gr/^^m^^oxm^titcy^^ 
;vm, $.tc\±y^~ji'mhL<i$*sT;mfc£^xu&&*itcci~6Tji<> 

25 dM/£tr&:b1\ ) /&>£>jIiR£;ft5 1 - 1 2ig(DST*@m^^-C%«J: < , g 
•ttfc*.&*t<5£*IIS*fi (a)Cl~6 7/V^;H, (b)C l-6 7/l/3^I 
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fc- 4 tfflHfc £ ftfc C 1 ~ 6 TA*kA&y t. tc it (fy^T n SI- 4 "Cg^ $ ft 
^T*Sf £>ft, $ £>jc 1-4 fi®ft*j§H\ a^JOW fci t*/* fe'ttflft 

-NR 16 R 16 S R 15 *5J:^R 16 fituE^NC#*^^>-rc ) 

ft£ft51-12i@ O^-egm 3 ft T t> Ml* &* JK%3i (a) 
C 1 — 6 T/l^Vg, (b)C 1—6 ^g-Cg&Sftfc C 1 — 6 T/V^r 
10 (c)&*3!t-4U (d)-7 t n^-4 > (e)^^-4T*g^l3ftfcCl~6 

T/u^A'lk *fctt (f)^xn^-4-C«m$ft7tC i-67^;Hia^ 
Tgm$ftTt«fcV\ ) \ $7htt (3)&T lo©«fJ|C^-Ciifr glfcbft, 3 

"CV > >Tt><fcV , >C2- 1 5 7A"*^A<3s (T'A^^/l'SHtC 1 — 6 -TVl/a^S^ 

R 18 *3<J;rjR 16 ttl9IBilllCS*Sr^1-, ) ^^^51-1 2j@©£ 
T@^$ftTi <t < % gt ,&ft*MfJBt?- (a)C 1-6 T/V^/Vg v (b) 
C 1 — 6 7/V3 **>&T*9& ^ ftfcC 1-6 T/l^/l^ (0)^5^-4, '(d) 
^XPlt- 4 , (e)&&at- 4 T*g&£ftfcC 1 - 6 T/^/V-g, (f) 
20 Afni- 4 T:g& $ ft ft C 1 - 6 7?V*;vmc «t o Tg& $ ftT t> i V > 0 ) 

R"f* (1)C 1-15 T^/^m, (2)C 1 - 1 5 7/Va (3)#/1^3r 
is/l>m, (4)C1~47^3^^/^;H, (5) h y /nh p< 9vl^ N 
(6)Cl-4 7;W^tS^U 
25 R^te (1)/M3^VM^, (2)T 5 /m, (3)=>bS, (4)^T/^ (5) 
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G 1 tt ■ (1) W3\ (2) 1 ~ 2 ji©8»JW^±t5/*/|:tt«t*tllt^T«***. 

5 fe^aiim^*til^fetLX^J;V^C2'-6T/V^^^ (T^^U 
ySf«^> *fc^Cl-4T/V'3df-^-eMm^nT'fc < tV\ ) \ (4)- 
CONR 17 -S, (5)-NR 18 CO-S, (6)-S0 2 NR 19 -l, (7)-NR 20 S 
0 2 -m, $.tc\± (8)-N = N-S£^*>U 

G 2 « (l)^Tlo(D^iI^g#m^.^^ ^b^l-2^^^ 

x <\ mz.btiz^m*n (a>c i ~ 6 r^/Ht, (b>c i ~ 6 t?v 

x*i/mvm.Wk£tltcC 1 - 6 T;V*>V& (c)&mm- 5 , (d)^n3t- 5 /, 
(e)^*3^- 5 -?g&£*lfc C l-6 T/Vdr/Vg, SfcKJ: (f)^ 5 X*M 
15 m^tlfcC l~6T/^/^(iIJ;oTgm$nT^^V\ ) ;-*fctt (2)^>-f 

tJM. kftS^fJimi (a)C 1 ~ 6 T^/l^ (b)C 1 - 6 T^=^r^I 
20 -em&£tltcCl~6T/l>*/vm, (c)Mi-5V(d^rot-5, (e)^iff 



25 (rinfllj & (1)^1^-2, *'fctt (2Kd|- 2 Sr*fc»U 




WO 2004/078719 



PCT/JP2004/002813 



W-U ^*H-2, £t|fgfi-3, ^m^-4> *5i^*at-5W:^:' 
5 ^roi-l, ^S7 i n^-2 > ^TO#-4, ftXTP^Tv 

3 ~ i 5 AqJMk fc»±=at^"f n y -vv«r#b u 

'ft*Jt--3, ^^-4, ^i-5^TOl 
10 -1, <s^n^-3 N ^7nl-4 v 

^rtl/^Mte U"tv (1)C 1-6 T/l^/l^ (2)C 1 ~ 1 0 T/V^ (3) 
C 1 ~ 6 T/V =« 3r £ tbfc C l-6 T/l^/l^ (4)^ o y ^fl^ 

ispmM, (dhv^vt^m, (7)=-h^m, (8)-nr 2i r 22 i, (9)7x- 

^Hs v (10)7a/4^ai, (ll)^-^y^ (12)C 2~6 TV/HS v (13)VT/li, 
15 *5«tt^l4)- S O 2 R 25 «»£>3IiR£;fr<5 1-5 fl©2£*C«fe$Jh/'C ± < ^ 

R^teC 1 ~ 6 T/^/>m^t>L y 
Ate (l)^^^/^(2)-S (0) p -S,(3)G\*fctt (4)G a Sr**5U 

20 ptto£fctei~2<D&ircfct)> 

(1) 2 - ( 1 - (4 -^^/l^^^VW /I/) - 2 -7< 5 h * 

W ^ K-^- 3 — 4 ;V) m& • * 9vwn*7VK 
25 (2)2- (1- (4-:7:r:^^Vy/l') -2-^f;l/-5-^|drWy 
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10 fcVK -ry^ntVK -ryy^/K sec-:/?vK tert-^/K 

Cl~l 5T^3VI^£U-Cteu ?7K-'^?vK ^ 

15 ^^/K -f y^yf;K Jfctf-^VTvK ^V/K ^7°5vK ^^/K 

y^n^/K 2-p<^y/K 3 * y /K 3 -:/x-/K 
20 ^*i?~/^<D^gfc2~6<£i^^ 

C 2~ 1 5 Tfr&-A'mb btfi, f x.fit^;K T y /K 
^y^n^n/K 2-p«^y/K 3-p<#y/K S-i/r-zK^x- 
/K -^3r-t?-/K ^r/x-zK ^-^"r^/K V^^/K ^-fe^/K !>y7t 
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/K ^^f-^/K ^^-/K t^^/K V- 

TV )Vir^r-y s 4 yyoXs^t*^ 3-*#V 
M*ci/, >Vir*c%/, '<> s f-—A'tti/ s ^±^M^^ 

So 

10 #BJ1$B#*, Ci~27^^>ItlTil V*S<\ ^>*^tf*W 

tert- -f \ * *y<$<D C 1 ~ 4 (TJttllJbt^ 7t tt^ttJKT ^ a * 
15 bH5o 

7"P/K=ar^ yynTjf^r^ ^ V ^ h *S<\ sec-^ h 

#0J§#B#*> ci~i o'r^a^st urw:, flfcttkM**^ 

V N tert-^ h^^, ^^/V^^ ^^^/W 
25 /l^ 5 *^ / ~/I^4 ^ 7^t^Vf(DC 1 ~ 1 0 ©Dt|Mfc'*-fcta:^ 
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*WmW*, C 1^1 5 7;i/a^St itfi, x h^. 

l-i 5<D^mvt^ftn^^r/^=i^^mmmif t>tiz> 0 
hit* h^mmtf ' 

df- tert- :/ h dr i/jj ;V$~;V*$(D C 1 ~ 4 ®iljUfc$ fc«^» 

20 /Pf"^#*f fe*L«.' ■ 

sec- ^/l^^tert- 7^/1^:3% ^ V^^f 

25 Htffcil*. 

*K«B#^, C 5-14 TV^/V^*** LTtt\ W^-tf^y^^*, 
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t^iv^jr, S=-;v=?$-, "f-y/v^, !)yf^ft, Kf^/vft^ 
— t'V, l --£tcfe2 -y f 'r~uy s y*^v^z=.vy < ^y s r^vy y ^ 

io =3m?~ uym<D^mm. 2 ~ 6 (DTfrtr- v ymm&mifbtiZo 

15 2/3^;*5vl':/*/>f/I'g^ 

20 91/^ *yj7v<y9y, *y?n^-fy y f y?n^7°#y y is?u*??y, 
i/V p / i-y, y? n x# a ? y^f-fr y y y? d Kx^ y, y? n 

ytu^fy^ v^n^f^ *s#uitp'?y > *y$ w<y?*?^y, 
istu^v*y^ySy?v^7°#*y^.*y?* 
25 ^^i^ t pu^yf uy y rxvy^ ^-tKorxi/y, >fv 
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f Ttt77^ 7x^1^^ 7ityh^y, ry> 

*fc°n [4. 4]7ty v ^t°n [4. 5] x^^, [5, 
5 5] WtUV, \?*s? p [2. 2. l] ^y, mc [2, 2. 1] 

^y^_2-m^ t^^D [3. i. i] ^y°?y^ \?*y?u [3. 1. 

1] ^:/*-2-:^>\ tfV^-n [2. 2. 2] tf-*.*>\ IfV^n [2. 
2. 2] ^-^^-2-^V N T^V*>\ //VT^^^y^^f 

So 

mmm^frhmfczfoz i~5m<D^r vm*%^&, 3~i sM^st 
nm^tcitE.m^'r^nT V-^t b-m> brp-/K -r^^y 
15 -/k byr^/K fh7/-;K t^/-/K trys?;y\ ^ 
y$V^ t°y^^ N xi?t 0 >v ^riftf^v 77^ ^-^t° 

^f-^Tv^ ;T^iH?t>>\ f7^7/-;K 

20 f/^v'y, ^-T^t 8 ^ 7 c 7 , y7^t! , y> -y^k-zk -rv^y 
• ■K— /K <YVRy^y\ ^/79y> -fy^/77y> ^i/^*?*?*. 
y, ^y^<^y^7ai^ % ^T7-7^v>- % ^yyy-/K */y>\ 
-fy^yyy, ^/y^ T'Dy 7^7^, T^y^, 7-7^y^ 
y, #y def-y df-T-yy ^> yy; y y, ^y'^iJ-y^K -^y* 
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ft7xy, y^j^TW, 7xy*ts?y, 7x;^t^y, 

fctf, 7'7y^ 7ffi?y, foy^ tfnye^ <<%9yy v s a 
. KPT^yy, MJr^y^ xhyyy ^ f^yy 

15 e>t: Knfc°y x h7t Knt*y ^^ vs'-t Kn t°y ^ 

fcKnt°y^v % 7f7tKot'y^ /^-tKntfy^y, i^t 

^•fe* ^ 7>7tKD7 7.y> ^ t Kn fc°7>v 7f7 

20 fc KntTyX 5*fc Kntf^Mrtf^ x K7t Knt^fV, /N°-t Kn 

^aV, Kaftt'7^ 7f7t Kd^t°7^ ^fc Knfxtfy, 
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15 r£^-etSo 
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— jRft (n-2) 



j L^t ;; d-< 

(II- 2) 




5 fl^Wail8IC*!*Sr*t>i-. ) 1f^Sii5Mtt, -Jtts* (X) 



3-1 \ ■ " — D-COOR 100 

(X) 



fringl)— OH 
(R<V^ 

■-aes (XI) 

HO-G 1 ' 2 ^ring2) (XI) 

10 G M ttCl~5T^l>^£Sr^jbU. -t^<tolB#«Bul5i:llC 

15 3iy4gf) *K TVik&m (7/^/^yii?xf;i, (DEAD) > T^v 5 

^^yH^yT'o^ l, i' - (t^^/^^) ^t°^y^^ 
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1, 1' -T^bf* (N, ■N-S^f^ttA'ArS K) m &ZX**X7-4 

( h V 7x^^7 ^y, b y 7f-;v^ 7 4 >\ > y * 

-fl££(nK (iv) v (v) (vnK (vm)\ 'OxK (x) fcitf pa) 
0!*.fi, -jWsfc (n) ^$ti5^»©'5^v -d-coor 100 SW 

10 V K-/1^<D 3&iCliLv R^W ^ K-/P8t© 4 ~ 7#rfcg&U> a>o 
Ad^/^^Htfc5ft^; t^fct), (H-3) 
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H (VIII) 

O 

2 (IX) 



(R T )m , 

.>^ R2 - 1 (x-i) 

1) 5t7cKJS 

2) ££le J: 9 



(R 3 i 1 )m 



D 1 -C0 2 R 100 



H R "(X-2) 




.D^COaR 100 
^R 2 ' 1 (K-1) 

f 

CxjC 



H 



(XI) 



(RV)m 




D 1 -CHO 



J" RM (XII) 



(R 3 | 1 )m 

^ p2 ~ c °2R 100 

^ H RM (XIM) 



(rV)™. 

to 



M R 2 " 1 
H (2CIV-1) 




M R 2 ' 1 
H (XIV-2) 



(RY)™ 



„OH 



H (XIV) 



X-D 3 -CO 2 R 10 ° 
(XV) 



mm 
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D-CO 2 R 10 ° 



if ^ (XVII) 
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JgJS3Dtefc2 




K^x^i*5j:Tjt2 4 , x wm&± vrm^z-^ (vm) s (dc) „ 

(xrv-i) % (xv), (xvin) , (xk) *5«fctf (xxn) x^ti^t^m 

fjtil (XIV- 1 ) Vtf £ frl% ik<km\*. Tetrahedron., 30, 1445-1455 (1974) 
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10 fflfe%mfc WO01/14882 #M 2002-98702 &£*fc-^lHjftiB*fetf$k5o 

^^^rrt^-r^^-X^^^^-lpm^ (£ATs CRTH2-CHOti& 

15 IE-t"5o ) Zm^tCo 

mmmi : t hCRTH2g^#kl*|i-6 [ 3 H] -PGD 2 MT5/t^ 

^LfcCRTH2-CHO?r MJ^^SbT^feTt^, 3X 1 0 5 
cells/mL£&5 i5#ifi ( 1 0%!>:X^iL?f (F C S) N 100/tg/ 
mL * M^/hWi^ (Gibco BRL) *5<fctfl 0 OU/mL ^=^y ^ 

20 (Gibco BRL) Sr^tf Ham's F-12 (Gibco BRL) ) bfc„ £ 9 

6 ^/k&^W- h (Packard) 1 ^m/l^fc <9 10 0// L-fo^U 
5% C0 2 #?iTx 3 7 c Cte:T2 5r^^UfCo^-^*/H^O^^*U 
150#LO10mmol/L HEPES Sr£ip Hank's balanced salt 
solution (HBSS N (jibco BRL) (HEPES/HBSS, p H7.4) 

25 L& dfflfl&iSfc^) o 1 Omm o 1 /L HE P E S/HB S SfcJ;5$BJ&&#- 
^£ft2{HtT&ofc 0 8 0/iL©10mmol/L HEPES/HBSS 

iin 
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&&t*MZ%\tt&, mft ( 1 %Vj *£>VWfr**y K (DMS O) 
tflOmmol /L HE P E S/HB S S) $.fr&mmz®MLtc*%m4k 
<8*#J& 1 0 n L»LfCo »*fcf«^^^^ft^>«9 \mUWl<DPG 
D 2 OHM: 10 /imo 1 /L) £r»J LfcPtr##^^#t tfc e H 
5 J&tt> 3 0nM [ 3 H] -PGD 2 (Amersham) £ 1 0 L^jq ( . [ 3 H] - 
P GD 2 (D«: 3nmo 1 /V) 1 • Z t Xm%Ltc 0 Mfc 

^a/WCll 5 Oai LO O.iro^v'iL^T/^^ ^ (BSA, Sigma) £r£tf 1 
Ommol/L HEPES/HBSS»f, llM^£l&£LT#SBfl$£ 

(Microscinti 40, Packard) 130/iLH ? cn/M^P LT15 
9 6 V ^vm^l/f-ls—'. V-b (TopCount, Packard) \ZX1$M1£ 

&*mMVtc e [ 3 H] -PGD 2 ©t hCRTH2^^©#I^i 

15 L^IV^-C^tlibfCo M#:^i0^§g{b^W-*5it§ [ 3 H] -PGD 2 

<Dmmw&&m*h*%mk&m\z. zzvmmz&mu m^titc i c 50 

K^lCso/ (1+ ( [L] /Kd) ) 
20 [L] : [ 3 H] -PGD 2 OM (3nmol/L) , 

K d : [ 3 H] -PGD 2 <DMMfeWt 

[ 3 h] -PGD^Kjit m^<D^m\mcx, m*mm<D c 3 

25 hCRTH2^ft:^UT^<^i-?)C:^^^o7c: 0 
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HHM 2 : CRTH2— CYLO*m^tcUlfofo% '^sV y^j 

V $ A3f ^H&^tp WmWL [lOumol/L Fura 2-AM (H3t:ft;f0 % 0.05% 
pluronic (3£MiS) F — 1 2 7 (Molecular Probe) , 250 /imol / L ^ 
5 jV7>Cy\?7*Sl/ (Sigma) v 0.1%BSA*3it;i Ommo 1/L HEPE 

5 <^L¥) Srgtf C a 2+ , Mg 2+ tfS#£Lft^HB S S, pH7.4] 
$BMg#$J 3X10 ^lls/mL £ ft 5 £ 5 fcHiS Lfc 0 5 % ; 
C0 2 #ftT3 TtCtl^^i^yayt, ^BT8 0 0 rprnt 
3^1^tfco tt^UyMC7yt^iii(l% B SA, 2 5 0jum 

10 o l/L ^7^yt'7/y*3j;0 5 2 0mmo 1/L HEPES^tfH 
BSS . pH7.4) £^0LT®§^ MliT800r pm 

•c 3 %rtm>b ufc (^j^(d^) „ r <Duimtmfe* h ? -mm 9 m vtc 0 

Ty±4mWn*lN^X^%ll,Mn%M*2 X 1 0 6 cells/mLK:iiSLfco 

15 ^LfclfM^<^i oo^L^ge^^/^a^w-h (a-X^-3 

6 14, Corning) <D&? azMzft&Ltc 0 9 6 ^m/W^^W- h 
*3fcfttt- (FDSS-6 000, m v *h-**) ICtyM, JMJftJtS 
4 O&.fctfS 8 0 nm^5 1 0 nm^©£3fc!ag&ffl£Lfc. iig^3 4 
O&itf 3 8 0 nmfc&tfS 5 10 nmt'©f5tMJt (3 4 0/3 8 0 n 

20 m) .ftMfeC aft&0$*£ Lfc„ flMfcaftAMHItt 3 Mft & 

y±jWffimVft%ll,ft5% DMSO) *fcW^Wffrfrfcfc2 5 /t LSfcbP 
LfCo 60nmol/L PGD 2 (DMSOTp • #fcbfc6 U 

mol/L PGD 2 ^7yt^iitt«Ufi Onmo l/LtW 
£2 5juL»lb (pWd 2 O^S: lOnmo 1/L) , ZtbfcmftfaM 

25 ^90 #r«£ ufe„ nmm m#mm) ©pgd 2 ^ * 5 gft&£&<£± 

#{C^1-§^PJ^^WO^tL J; 9 *%m\&mv> t h CRTH 2 &ftflc 

119 
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±m(D$mfam> £> ^ *mwik&m* ioMmoi/LTOic 5 0 mx% 

-iPltt (OT, DP-CHOi:tt 0 ) ^l^fco 

m^ms : t>DP^}Ctt§ [ 3 H] -PGD^^Tj/t^ 

i$v ^?ui/M^~'-7fcmmvtcmmft5 p (kse«* : 3 o- 

15 2 0 0/ig) „ TytJWffiW. (lmmo 1/L EDTA, 5mm o 1 /L 
Mg 2+ *5j;t5l Ommo 1/L Mn 2+ £^tf2 5 mm o 1/L HEPE 
S-NaOH, p H7.4) 100/iL, (DM SO) * 

UL (DMSO©JfcM£ : 0.5%) *5j;rj?l 0 nmo 1 /L [ 3 H] -PG 
D 2 £50/iL (Hj|I:2.5nmol/L) SrAti^fiT?^ y^a^-Va 

20 ^Ufc.*^||tt»^TW^O^*>9»C2mm-o l/LOPGD 2 » 
Lfc (PGD 2 OHSgI: lOjumo 1/L) 0 2 0M, fa^iamL 
©*#L'fc8^JJf>KSfifc(0.01%. BSAWlOOmmo 1/L NaCl 
«r£t?l Ommo 1/L Tris-HCllfE pH7.4) £^;jflLTE£j&£r# 

it^fc &h\mmTm\6^xmmft&#7xmmz>m (gf/b) 

25 _Bc > 7 v 7 tfdo #7 Xii51ii;0ni^$:^tiffifi 2mL"C l 

113 
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c 3 h] -PGn 2 <DK hDP%®ft^<Dmmm®;&Mte, #®m&)%i&m 
5 mfcm&£xfi*&w4b&wmfc&rtz> c 8 h] -PGD 2 ©#i^i^b 

K^ICgo/ (1+ ( [L] /Kd) ) 
10 [L] : [ 3 H] -PGD 2 OiS (2.5nmol/L) , 

K d : [»H] -PGD,OjlBttat ' . ■ 

ft*5 v [ 3 h] -PGD 2 ©K d nt tmvxmmcx, u*m&<b i* 
h] - p gd % imw<DGim&rik*nm u jmmm&m ± t> m^ttc 0 

15 hDP&®mmLX&<m&1rZZb&t>fr<2it 0 
H^M4 :DP— CHO Sr^fcic AMPT^i?^ 

*g^LfcDP-CHO^J&£, 10%FCS, 1 0 0 g/mU h 1/7* 
b^^V> 1 0 0U/mL^J/!J ^J:rj?2 8 7^ g/mL L-^* 
^ i/Sr^tp minimum essential medium Eagle alpha modification (Sigma) fcfflbffl 

20 bfco mmmmrn* 24? ^m&?? ^btixio 5 ceiis/ v ^<otm 

'tekX-MLs 5% C0 2V 3 7^2 Um^Ltto ^^^/^nunimum 

essential medium (MEM, GibcoBRL) 5 0 0 \l L ~Ci5fc$^ N 2/tmo 1/L 

1 

0^07ity ? SrfetfMEMSr 5 0 0/tLttb3 7tt*10 V 
25 mmol/L 3 -^f V 1 f Mt^y, 2-/t m o. 1 / LS?^ 



114 
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tt7x*r<y?&£T$l%B S A^tfMEM) 4 5 0 » L&M%. y 3 T'Ct? 
1 ' 0&flM >* ^ 3 ^bfc 0 PGD 2 il» (DMSO) *<%ttT>y± 

4 *fc-ttPGD. a i*»KYk:^Sr^t>T.y-fe^^9*w: ^5 0 
^ L (PGD 2 ©Hg^: 1 Onmo 1/L) ftl^Lt^*IWU-3'.7 , C 
5 TM^^--: 5/a>]Ufc. 1 0#&, *JfrLfcM>*PC»Bffl* (TCA) 
(1 0%w/v) 5 0 0 ti L&m\lLXR)&%&±£lttt 0 1 

(-8 0t) < Mfl?&fT&ofc#, W^ 0 -T$HJ3S£te;&5U 13,000 
r p ml? 3 '#M3frh> VtCo U ±Wtf> c AMP^I: c AM P 

T y±4 • y h (Amersham) ^rffll^T enzyme immunoassay ^{ilTSU^ l>t£ 0 
10 'irt^t>% s ±lBT*#btt^±^2 0 0 n L&2 0 0 » L<D 0.5m o 1 /L h 
V - n fvl>T ^ p n Jivl'A^ ( 5 3/2 3 9, v/v) £<gtf *K 

TkJf (±1) *^y*/vb LT c AMPTyt'f • * y M£fe*fc£;ixTV5 
^tictt y^vt © c AMPi^Mlfc, 

A (submaximum) ft c AMPH£f£/B&^1- 1 0 nm o 1 /Lfc&tfS c A 

MPjEi^fi^-r§^$ij^e) i c 50 m (*%wfc£tM&&&Tfo#vz> c 
ampi4m 5 o %mgi-z<Di,cmi-z>*mm<b&yd<Dmm t ur&tti 

20 _hEoM^m^b>^0J^^I«l 0/zmo 1/LOTOI C 50 ttT% 

(i) T^^^^pj^^^^+^igvN^oT'fc^, m 
25 cmmn^^oiiffi] 
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10 -ft^)fcJ:b-ftfi«iK:*^S«A UMiJUix AT. 

SBftMigA* jH*M& ffFAft #^Jtm^ me 

20 7W^-M»7^^to^ MAB& fflH^ 

A** KKttiff^ IMtt&jir& #**#5&A <«*. 

*titi:JB&-*"S&A Brtfe JRKMfe «, ^ft> MRME«« 

25 if) % ££ % ittiiwi, jAAmimtft* am*** a a^m 
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5 i^4riSfc3„ 

-ct>j^u m<Dmm&$Gfci& j *u en ^^tus^w^*- 

20 v\, 



117 
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w*.fi% (i) x^^ti^mm^moTu/^-^mmm^M 

^ TAK-4 2 7, ZCR-20 6 0, NIP-5 3 0, ^^y^7 
n^h v 5 7*7^y, BP-2 94, 7V K7^ b> t-7/"7^y v 

ho^^ Yw<>%A**/1;J»ik3frm> KT-2-9 6 2W^tf bfl 

25 *y7/^^ K *?74ArA>ji* K MCC-8 4 7, KCA-7 5 7, C 
S - 6 1 5 , YM- 15 8, L-74051 5, CP-1 9 5494, LM 



WO 2004/078719 



PCT/JP2004/002813 



-1 4 8 4, RS-6 3 5, A- 9 3 1 7 8, S-3 6 4.9 6, Bi IL- 
2 8 4, ONO-4 0 5 7^Wbtl5, 
X"rv4 K#Jt LTte, W*ff v ^MMk tf^"^H>.n^ 

/>yV, ^T^-K, fli^a^hB^ T 

;l/Knn;^/y, 7i/K^/p^ aW/H^s/n^V a/N^r/lx K 
^/nytM) 17 A, ^f/i/iBlT'VKs/By, yy^l/Ksynyt 

/py> a^^f^UK^tiytf!)^ n/T^y/ay, i 

!RA*d £ LTte, .7"b tf n ^ * y*V, -fu V*>Wl'7A'?'#T/ 
y, 7*7y-K y/y-yy k, HrAWpy, ST-126P, 
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5 ^3!) ^Sfft >Tt4, $lxJ*> Ute-f 7*7 h n t°«7 A> Ate****' h n tr 
t3t°!7A N W^hn^-h (UK-112166) ^tfS^f£>ft3 0 

y 7^; t° y ^> t° y y • *v t/vs hBB£\ ^/i^uvk 

10 ^7 , o7iy, «773i^— K ^W77nlf;l/r 

y?A N ^y/y/K 7x^7*^ -7-tv fny^***/^, ^ 

7y7xt^tn;^ *:7^/7^> xhK7^, ^77°n7xy, W 
15 V7o7xyif3;- /v N ^o**^ 7;WHf7n7xV, ?;v;v\?7 
a7xy7Hf/K ^rf7n7xy, 7x/7n7sy*^y^, 
/n7iy, t*t*/nS?*/ % 7°7;7°P7xy > 0^77071^^) 

^7/V5~!7A x h/l^rn^A^ yn^^y^>^ ^h7x^7*^/ 

20 y % ^i/7xy7*^/y, ifti^A, 7V*^#a % r^t°o*^ 

y/utfy s \?yy%mWM, rth75/7xy v 7xttfy > ^V/m 

25 '7nx*? t 7W'Sm (OT v PGtl&IB*rs. ) £ LTte, P 
G3UM*fcb*CPGE£*# (EP1, EP2, EP 3> EP4) x PGF 

ion 
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(FP) , PGI^f (IP) ' x TXS** (TP) f©PG^ 

jfi©PGD^ (DP, CRTH2) T>.9'*?-X h t L*Cfi> M 
5 S - 5 7 5 1 (WO97/00853 |B*fc©fb£4W , 4#M 2002-98702 ^MjNB^® 1 

(i) x^ti^t^tmommommitnmmM^ti^o 

tit, (I) '^*$Jx5ft^©W»j:t^/*fcr4t&Be»***l- 

( i ) x^ti^^mi^m^^tibom^mmm^ti^ 

15 X®-$£tlZ>o 

" «x ^ tt*#Jk ftmm*£J:9 A 

ftS^il^J&A-A&fctK liaKlotv lmgd^ lOOOmg^lSffl^ 
1 0 1.036^»[|Hlfi'pa#$*L536\' *7U£$A-Afcfc»3 % lSltot, 

im.g^&ioomg©i5i^ 1 0 imfrb%mi¥&n& J * <#*U^O 

20 tt v m J&H^^fcttWtai) 1 0 1 *m*»b 24# 

t>t>5A4HBLfc J: 5 fc, m*©^#fc«fco TWIN'S ©T\ 

25 (i) x^n^t^^tci^tih(Dm^mm^ti^m, '* 
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if> MK** fc^^tiSo *^fc#WW&t 

«mioj:$^MJ9b^ -hi**, mmu 
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Mx.f«ffl#TO 2,868,691 Hfcfe 3,095,355 #lt^L < IBS 

10 fr^-hsb '(MM) » 5 fc5 0 Sfc, Mo*tt&^tt®Mffll« 
KKfWI, M*K JMW, JfcJfc^"<«*tf v ?* h-*) , «' 

U ^|^ff^^fi,(D^M^, Mft*fcttM©aa*MM*:*fcr± 
«P»*ofc»©/llKBttl©*l»i: MfiAK)& 

b y wh- h y , Rmmmi Wv y/w<- h 8 o ■ (m*)\ 

25 -tfVwa^A, fc£fc^*i:jSDTMBMLTM*;h,5. 
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10 #j (fy/y, T^hyv^) , mm **u-*m , m&m< 

15 ffi^tbSo 

20 (I) -C^SftS^Wte^ftWu CRTH2fMCMl, 

MiuiS& ±#ttASMM«ti^ms r ^ 7 * sa- ^ 3 y ? ; ^jjK 

25 tt& A** «*ttJMN*> MtWtfM* $ttttft«& 

I'M 
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3MtiuMF& ^Mtt&Jflfc, &A (Mx. 

20 fcttJ&affcifrfflTffcS. 
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5 



15 



ACD/Name (/< 
—V s a y 5.05 N Advanced Chemistry Development Inc.fiM) f£ <fc o f Ufc e 



1 : 2 - yjv^-n y ^ ^/^M7 ^ K 

,F 




(T H 



TVV^tf^ffl^T^ 0°CT^7K^ (15.5mL) \Z.*?m (6.1mL) £ 
ITU 5 0 'CT* 2 Urt 0 SJ^m^ti Sr^M^^=t> fh7tK 
10 n77V (lOmL) Lfc 0 2 - 7 iVisrxi T~ V V (5.56 g ) 

Ofh7t Kn77^ (2 0mL) ^^^-e*Px., Ifitll^fWl 

TLC : R f 0.70 : Bj^n:?vU= 2 : 1) 0 



&%M2 : N- (2-7;I/tP7i^) -N-^/l'X^ 




7^ (25mL) 0 13X^7 y • f h 7 t 7 7 ^ (lMfh 

20 7t Kn77« ; 12 5mL) ^Pxl, 5 0 t CT*2^W#bfc o 
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10 



mV*-*y->m& (lOmL) IM, 6 0t-ei^i#tt 

^m^=i 0:1) ^D^. v/y ^y/vi^iiLfco 

ifcfciO, /TBIWtil«r*t**MHb#« (6.45 g) £#7t 0 
TLC : R f 0.85 (^^ih^ : H^n^/P=5 : 1) ; 
1 H— NMR (CDC1 3 ) : 5 7.00-6.91, 6.80-6.55, 3.90, 2.82 0 

##M3 : (2S) -3- ( \2-y?Virvi7^~)V) (*?-;v) T%;) 
-1, 2 /V 




T;v^$x%.m%T, &m\2x«wk^tz.fc<&m (1.24 g ) v cr) - (+) 

15 -?V*/\t—A' (1.11 g, T/VYV y^±M. 9 8%ee) *3j;TJ^/ <-;V (1 
mL) ^M^^r 5 O^T* 1 2 Bf^WLfCo ZbtZ. 

T L C : R f 0.40 (^*f ^ : ^^=1 : 1 ) e 

20 



##0!l4 : ( (2S) -4-^^-3, 4-^fc: KP-2H-1, 4 — ^ 
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20 




3 1« lf^ft«i7k^> f /^/^T 5 K (1 OmL) 

t-^h^K (1.68g) SrAOXL> 8 0 < C-C3l^nat 

5 ^jfcfrU -*6*W?Ty *A'^tt*Lfc. »ty^ h <2ftffi*) 
g> 97.6%ee) £#fc 0 

TLC : R f 0.35 (^-fry : g^^^;W= 2 : 1) ; 
10 1 H - NMR (CDCI3) : 6 7.90-6.79, 6.70-6.60, 4.33, 3.82, 3.79, 3.19, 3.17, 2.86, 
*9M{b&to(D'%i¥m&tts Mmm^^h^yy^- (HPLO "St 

&ffibfc#7A : CHHIALCELOD (*Vi?/Wk^Igt (#c) ) 
0.46 c m 0 X 2 5 c m x 
15 p Ufcil: lml/^ 

{£JBLfd&!& : ^3MJ-V : 2-/o/V-;l/=9 3:7, 
bfctfeffi»£ : 2 5 4 nm, 
: 30.70 £\ 
ttfflbfcajE: 2 4°C 0 



##$|5 : ( (2S) -4-^^yP-3, 4-^fc Kt3-2H- 1, 4 
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10 



T/v^s^mn.y, ^nm^wk\^iti\^m (3.06 g ) k»7 

7^ (9ml) fci&S?U >9xf^7^y (5ml) fc^fco KJ&l£fc 
p - Y;V3Ll/*;Vfo ^m&iWfo (3.42 g ) ©fh7t K.P 7 ?V (9ml) 
*&£N, N-^^f-^T^ / t°y i^V (2 0 9mg) ^P^.> gifTM*^ 

ttSiiM (5.12g) £#fc a 

TLC : R f 0.81 (^f*V : gfflfcit^/i/= 1 : 1) ; 

1 H-NMR (CDC1 3 ) : 5 7.80, 7.34, 7.25-7.15, 6.83, 6.67-6.61, 4.45, 4.19-4.15, 

3.24, 3.08, 2.82, 2.45 0 



###|6 : ^^/V 6- ( ( (2S) -4-^fvV-3, Kp-2 
15 H-l, * K^r^) saf^h 

O 




OmL) ^{C^ir^^A (4.7g) *5i:t>*#^J 5 T«£Lfcfl^3 (2.2 
g) £#P;l> 6 0t^6fl#M#Lfc e S^#^I(-7K^P^ 
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TLC : R f 0.22 V : ^||cc^/p= i : i ) ... 

#^J7 : 6- ( ( (2S) -4-^f;P-3, 4-^tKn-2H-l ) 



O 




6 X'Wmistcfc&yKD* # J ( 3 0 m L) -x h7fcKn77 
10 ^ (lOmL) miKs 5N7kmfc?hV 9A*ffift (2 0mL) ttl 

TWtt' fiiT©Wltt*t8«ft#ll (1.3 g) «r#fc. 
15 TLC : R f 0.43 (^nn*M :^^;-/V=9 : 1) ; 

'H-NMR (CDC1 3 ) : 8 8.20, 7.91, 6.94-6.86, 6.85-6.79, 6.75-6.67, 6.59, 
4.68-4.58, 4.47, 4.07, 3.40, 3.07, 2.89 0 

###|8 : 6- ( ( (2S) -4-^^-3, 4 -S?fc Kp - 2H- 1 , 
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CH 3 



**m7'ZW&l>tt{k$m (1 9 5mg) fc.S^ Y*c 9 S=>#ls (5mL) 
fci&$¥U jj-*f!f^BP K (0.13m L) fcJ:tW?v^*'Ar$ K (0.4 

5 ^ (2 0 7mg) £#7t 0 




10 7/v=fytfxmm%,Ts 2 - ( 2 - * > 3 -4 M mm (1.73 

g) O^W/W.^ K (2 0mL) teW(CjKMb&P (2.52g) *5J: 
XHV^D^K (1.2mL) SrJP^"M"C2l*M8WUfc. 

*^«*asi*U «*WH-by ^A^ftflMi; MTLfc. aaESrVP*^ 

15 /^7^^nvh^77^- (^f-y :^3i^/P=4 : 1) X'SIL, 

1 

. TWtt«fc^$«Wfc£* (2.63 g) £#fc 0 
TLC : R f 0.52 (^#f*V : @£^^7V= 7 : 3) ; 
1 H — NMR {CDCI3) : 6 7.83, 7.55-7.48, 7.37-7.25, 7.16-7.04, 5.11, 3.74, 2.40 o 
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rnmmi i^w* (2-^^-1- ( (6- ( ( (2s) -4-*^ 

-3, 4-^fc: KR-2H-1, * 



#%^ll8-C^Lfc>fb^ (2 0 7mg) '*3 £X3&m\ 9 T$^U7bfb£ 
^ (1 4 Omg) ©ilfl^^:/ (5mL) jfefcK:* 2 0 N*ifcft#- h *? 
J^imWL (0.13m L) ^it^f h a y K (14mg) 

A^nvh^77^- C^>^ : W|a;.^.= 4 : : 1) foXmM 

tt> ^T^ttiliSr^-rS^PJ^tJ ( 5 Omg) 
15 TLC : Rf 0.35 (|^xf ;V : ^fy= 1 : 1) ; 

1 H - NM R (CDCI3) : 5 7.98, 7.64, 7.56-7.48, 7.43-7.08, 6.90-6.79, 6.74-6.62, 
5.14, 4.67-4.57, 4.49-4.38, 4.08-3.94, 3.76, 3.38, 3.07, 2.85, 2.44o 



5 X-h 





rx 




mtfam2 : (2-^^-1- ( (6- ( ( (2S) -4-^^-3, 4 
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T^^m^T. MMMlxmmvtc4b&W (5 0mg) <D&m^fr 

5 (5mD mmK2 o%&mk'< : 7vvj*-jfcm (2 5m g ) zMz., &m 
mmn.r^mmmwLtco mm^v^ > c^«^) -csiau 6^sri^ 

10 5mg) £#7t„ 

TLC : Rf 0.52 n n Tfc/UJ* : / *—/V= 9 ; 1 ) ; 
^-NMRCCDCls) : 8 7.96, 7.68, 7.57-7.51, 7.27-7.08, 6.90-6.76, 6.76-6.50, 
4.67-4.56, 4.50-4.38, 4.07-3.92, 3.75, 3.37, 3.07, 2.85, 2.46 0 

15 HifeM3 CD ~mmM3 (4 6) 
2 - ( 2 5vW y K-/k- 3 



hi 



WO 2004/078719 



PCT/JP2004/002813 



(1) : (1- (4- ( ( (2S) -4-^^/V-3, K 

TLC:Rf 0.45 (^^/^: ^no*M=l : 10) ; 
5 X H-NMR (CDC1 3 ) : 6 8.32,7.73,7.60,7.45-7.33,7.05,6.95-6.80, 6.72,4.69, 
4.31, 4.21, 3.75, 3.41, 3.28, 2.92 0 

H^J3 (2) : (1- (2-^f/V-4- ( ( (2S) -4-^f^-3, 
4-^fc FO-2H-1, 4-^^X^f-v?^-2-^/^) ^ 

10 V^aO -lH-^r m 

TLC : Rf 0.48 (^cd^M /V=9 : 1) ; 

1 H— NMR (CDC1 3 ) : 6 8.28,7.58-7.53,7.42-7.29,7.12,6.92-6.82,6.76-6.66, 

4.72-4.62, 4.29, 4.18, 3.71, 3.41, 3.27, 2.92, 2.34„ 

15 mmms (3) : (i- (3-^^-4- ( ( (2s) -4-^^-3, 

4-i?t KO-2H-1, * h*is) 

-iH-^yK^/v-3-^f/v) mm 

TLC : R f 0.44 : /W= 9 : 1) ; 

1 H — NMR (CDC1 3 ) : 6 8.30, 7.61-7.52, 7.41-7.27, 6.97-6.81, 6.76-6.66, 
20 4.74-4.65, 4.32, 4.22, 3.74, 3.42, 3.31, 2.93, 2.30o 

H*£01J3 (4) : (1- ( (5-^n-6- ( ( (2S) -4-^^/V- 
3, 4-5?tKD-2H-l, 4-^X*5¥f-i?V-2->f^) p« K^fi/) 
-3-fc°y^^) A^tf^) - 2 - ^f-^- 1 H-^f y K-/I/-: 3 

25 m mk 

TLC:R f 0.40 (^do*M : ^i?y-;V=9 : 1) ; 
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*H— NMR (CDCI3) : 8 7.91,7.86,7.59-7.50,7.30-7.10, 6.87-6.76,6.68-6.47, 
4.68-4.58, 4.54-4.42, 4.14-4.00, 3.75, 3.37, 3.07, 2.84, 2.45 0 

mmms (5) : (2-^^-1- ( (3- c ( (2s) -a-*^>v- 

5 3, Kn-2H- 1, 4 -^^X^f-^X- 2 i/V) h*cis) 

-5s(y*wjM jj/i'm-M -iH-iyK^-3-^^) mm 

TLC : R f 0.38 (ftH^^/u : ^-^V : f^= 5:5 : 1 ) ; 

1 H - NMR (CDC1 3 ) : 8 2.36, 2.91, 3.23, 3.35; 3.69, 4.55, 4.68, 6.64, 6.70, 6.88, 

7.23, 7.34, 7.49 0 

10 

MJ&m3 (6) : (5-7/^C2-2-^^-l- ( (5- ( ( (2S) 
-4-^/^-3, Kn-2H- 1, 4-^XtWy-2- 

* h ~ 2 tuViS-fr) - 1 H— f >- K-vW- 3 - 

15 T L C : R f 0.49 QSm^A^ : ^^rf-^ : Mfe= 5:5:1) ; 

1 H — NMR (CDCI3) : 6 2.45,2.91,3.25,3.37,3.70, 4.32,4.39,4.69, 6.32,6.70, 
6.86,7.16,7.28o 

(7) : (1- ( (3- (2-^b3r^nf*v') - 5 -^y*f- 

20 y y ;v) ^/i^-zk) - 5 - yMu -2-* =f-)V- lH-^f y K— /w- 3 

TLC : R f 0.37 <M^Ar : ^^rf"^ : gt^= 5:5:1); 

1 H- NMR (CDCI3) : 5 1.26, 2.33, 3.61, 3.66, 3.82, 4.49, 6.63, 6.93, 7.15, 7.36 e 

25 mmm3 (8) : (1- ( (3- <2- (2-°7h*i/*-h*i/) ^h**s) 
- 5 — ( y V M -2-* fyl'- lH--fy )V- 3 
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TLC : R f 0.48 (^dp*W : 9 : 1) ; 

1 H- NMR (CDC1 3 ) : 5 0.92, 1.37, 1.58, 2.37, 3.48, 3.62, 3.72, 3.89, 4.50, 6.61, 

7.24, 7.34, 7.49 0 

5 

MMms (9) : (1- ( (3- ( (2S) -2. 

y77^-2-wh^) #/wi?~/u) -2- 

* *5~)V- lH--f ^ 3 -^/P) M 

TLC : Rf 0.33 (SWI^A' : :' SWI- 5 : 5 : 1) ; 

10 1 H-NMR (CDCI3) : 5 2.36, 3.09, 3.40, 3.70, 4.54, 5.20, 6.63, 6.88, 7.23,7.49. 

1113 (10) : (5-^op-1- ( (3- ( (2 S) -2, 3-$?fc 

■ao * - 2 fvu- i.h — ir ^ k— A*- 3 --o^) ^ 

15 TLC : Rf 0.55 (Mik* <f-Vls : * ? J — /W= 9 : 1) ; 

^H— NMR (CDCI3) : 6 2.35, 3.68, 4.20, 4.38, 4.61, 6.67, 6.91, 7.18, 7.31, 7.47 0 

mMM3 (11) : (2-^^-1- (4- ( ( (2S) -4-**?A>- 
3, KB-2H-1, 4 — <VXt^ti?y- 2 —Y/W) f 

20 - 3 - ( h y ytv-frv * f-jv) ^y^/^jv) - i H--fy K— ;v- 3 

mm 

T L C : R f 0.53 (g^g^n^ : : ^= 5:5:1); 

1 H - NMR (CDCI3) : 5 2.42, 2.91, 3.32, 3.42, 3.75, 4.28, 4.41, 4.72, 6.69, 6.82, 

6.89, 6.96, 7.07, 7,20, 7.87, 8.08 o 

25 

H»J3 (12) : (5-^n-2-^f/V-l- (4- ( ( (2S) - 
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4-^^-3, 4-^tKn-2H-l, 4 -"OXttWV- 2 — ( 
;v) > J> *c*s) - 3 - (hp ?jy) ^yyTJ/v) - l f V K 

-/V-3->T7V) BH£ 

T L C : R f 0.40 Qgm^A' : ^f-y : 5:5:1); 
5 ! H-NMR (CDC1 3 ) : 5 2.40,2.91,3.32,3.42,3.71,4.29,4.42,4.73,6.69,6.81, 
6.88, 7.03, 7.10, 7.49, 7.84, 8.05 o 

iIM3 (l 3) : (2, 5-v^^A—l- (4- ( ( (2S) ' -4-> 
fvV- 3, 4-i?tKn-2H-l, 4 — <yX^tS?yT 2 ^ 
10 h - 3 - (hP ^ s<^/s( ;v) -lH-^fy K^-/^— 

3-4^) mm 

T L C : R f 0.43 (g^ai^/P : ^df-f^ : WtWt= 5:5:1) ; 

1 H — NMR (CDCI3) : 5 2.41,2.91,3.32,3.42,3.72,4.28,4.41,4.72,6.69, 6.81, 

6.89, 7.08, 7.29, 7.85, 8.O60 

15 

mmm3 (14) : (1- (2-^pp-4- ( ( (2S) -4, 6-^ 
^vV- 3 , 4 - K n - 2 H - 1 , 4 -^yX^ti^y- 2 — f /P) * 

-5-y;v^ru-2-^^-/v- lH-^f yK-/v-3 

im ■ " 

20 TLC : R f 0.48 (^pp*W : — 1 0 : 1) ; 

1 H - NMR (CDC1 3 ) : 5 2.26, 2.28, 2.90, 3.25, 3.38, 3.65, 4.18, 4.27, 4.64, 6.51, 
6.73, 6.84, 6.95, 7.04, 7.13, 7.21, 7.43 0 

H^J3 (15) : (5-^nn- 1 - (2-^dp-4- ( ( (2 S) - 
25 4, 6-^^-3, 4-^tKD-2H-l, 4 -^yX^f-^y- 
2 -4 M * h 3r */) -<^/>( ;V) -2-* *f~A/- 1H-Jy 3 - 
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mm 

TLC:Rf 0.47 (^nn*;^ : ^^;-;V=l 0 : 1) 
'H-NMR (CDC1 3 ) : 5 2.26,2.28,2.90,3.24,3.37,3.64,4.17,4.27,4.64,6.51, 
6 .73, 6.94, 7.05, 7.13, 7.42 0 
5 • 
$ZMW3 (16) : (1- (2-^on-4- ( ( (2S) -4, 
^■A-3, 4-S^fc KB-2H-1, 4-^<^X^f-^-2-^/P) 
h>^) xij/jAY/l/) - 2 , 5-^f^-lH—fyK- /V-3-^7P) 

10 TLCi Rf 0.47 (^nn*M :^^;-;l/=10 ; 1) ; 

1 H - NMR (CDCI3) : 5 2.27, 2.29, 2.39, 2.90, 3.24, 3.37, 3.67, 4.17, 4.26, 4.63, 
6 .51, 6.72, 6.93, 7.02, 7.24, 7.41„ 

HJ&M3 (17) : (1- (2-^oP-4- ( ( (2S) -4, 6-^ 
15 ^A-3, 4-^tKn-2H-l ) 4 -^^X^f-^V- 2 f/P) > 
h 'O^/'f AO - 2 - p< ^A- lH-^y 3 — ( A) ffg| 

TLC : Rf 0.46 : 7^;-;V=l 0 : 1) ; 

1 H — NMR (CDCI3) : 5 2.28,2.30,2.90,3.24,3.37,3.68,4.18,4.27,4.63,6.51, 
6.73, 6.93, 7.14, 7.44 0 

20 

mmm3 (i8) a- u- c ( (2s) -4, 6-^^a-3, 4 

'-*>t KB-2H-1, 4—<VX^-drf-^^-2— TA^) ^ h^r^) 
^ A) - 5 -y?vHru - 2 ^A- 1 H— ^ K-A- 3 -m 
TLC : R f 0.46 (ioe^AA : ^/-/V= 1 0 : 1) ; 
25 1 H - NMR (CDC1 3 ) : 5 2.27, 2.32, 2.89, 3.24, 3.37, 3.59, 4.17, 4.27, 4.63, 6.50, 
6.72, 6.89, 6.97, 7.10, 7.66 0 
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mMMS (19) : (5-^nn-l- (4- ( ( (2S) -4, 

Kn-2H-1, 4 — <yX*^t??y- 2 — ^ 

5 TLC : R f 0.47 (^dp^M : ;V=1 0 : 1) ; 

'H-NMR (CDCI3) :6 2.27,2.32,2.89,3.24,3.37,3.60,4.17,4.27,4.63,6.51, 
6.72, 6.85, 6.94, 7.42, 7.660 

^»J3 (20) : (1- (4- ( ( (2S) -4, 6-^^-3, 4 
10 -S?fc Kn - 2 H- 1 , 4 -^yXt^t^y- 2 - ^/P) Y**s) ^<ls 
-2, 5 - 5?* lH--fy 3 ^) M 

TLC : R f 0,47 (^ n n zjv^A : —jV= 10:1) ; 

1 H - NMR (CDCI3) : 3 2.28, 2.40, 2.41, 2.90, 3.26, 3.39, 3.71, 4.19, 4.29, 4.65, 
6.51, 6.73, 6.84, 6.99, 7.28, 7.71 c 



«$|3 (21) : (1- (4- ( ( (2S) -4, 6-^^-3, 4 
-^tFP-2H-l, 4 O-X^^^^- 2--- f» h ^tvO - 3 
-^/W^yV/W) - 5 - -2-^^-1 H-^ y ;V- 3 

mm 

20 TLC :Rf 0.48 (^on*M : ^^;-;l/= l 0 : 1) ; 

1 H - NMR (CDCI3) : 5 2.25, 2.28, 2.35, 2.90, 3,29, 3.39, 3.64, 4.20, 4.29, 4.64, 
6.51, 6.74, 6.85, 6.92, 7.12, 7.50, 7.57 0 

MMM3 (22) : (1- (4- ( ( (2S) -4, 6-^^-3, 4 
25 -v?fcKP-2H-l, 4-^yXt^f^^-2-f;V) * Y*^) -3 
^A^<^MM -2-* ^/V- 1 T ^ /V— 3 -1W) -ffigt 
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TLC : R f 0.48 (^d^A : — ;V=1 0 : 1) ; 

1 H — NMR (CDC1 3 ) : 5 2.26,2.28,2.41, 2.91,3.29,3.40,3.73,4.21,4.30,4.66, 

6.51, 6.73, 6.87, 7.02,7.16, 7.50, 7.55, 7.61e 

.5 MMmS (2 3) : (1- (2-^Pt3-4- ( ( (2 S) -6-7*** 
-A-t^tV-S, 4-*?K Kn-2H-1, 4-^X#*W>- 2- 
-Y/^) ^ h**s) s<^/4M - 2 - /f ^- 1 H-^f y K-^- 3 

TLC : Rf 0.59 (^nn*M : ^^;-;l/=9 : 1) ; 
10 1 H — NMR (CDCI3) : 5 2.32, 2.91, 3.30, 3.40, 3.71, 4.18, 4.27, 4.60, 6.38, 6.74, 
6.94, 7.14, 7.46„ 

mmms (24) : (5-^0-1- (2-^ap-4- (•'< (2s) - 

15 2 T vv) h — 2 1 H— ^ K- 

TLC : R f 0.59 (^nn^M : *9J~ /P=9 : 1) • 

1 H— NMR (CDC1 3 ) : 5 2.28,2.91,3.30,3.40,3.66,4.18,4.27,4.61, 6.38,6.74, 

6.95, 7.06, 7.14, 7.44 0 

20 

mmms (2 5) : (l- (2-^00-4- ( ( (2S) 
-4-^^-3, 4— 5*fc KP-2H-1, 4-^<^X^-drf-^^-2- 

;v) 7< h * *s) ^^/J tv) -2, 5-^f/v-iH-^fy 3 

25 TLC : R f 0.60 (fuuftA'J* : _**y—/U=9 : 1) ; 

^H — NMR (CDC1 3 ) : 6 2.30,2.39,2.91,3.29,3.40,3.67,4.17,4,27,4.60,6.38, 
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6.74, 6.93, 7.02, 7.24, 7.42 e 

mMM3 (26) : (4— ( ( (2S) -Q-y;Vit 

4-i?fcKo-2H-l, 4 2 

5 WAO ■ h^r^) - 3 ' ^VW^^A-) - 2 1 H— f V K 

TLC : R f 0.66 (^np^VA : /W= 9 : 1) ; 

1 H — NMR (CDCI3) : 8 2.27,2.39,2.91, 3.34,3.43,3.70,4.20,4.31,4.63,6.38, 

6.76, 6.88, 6.95, 7.16, 7.56 0 



mMWZ (2 7) : (5-^nn-l- (4- ( ( (2 S) -Q-7;V*U 
-4-^^/V-3, 4-$?fc Kn-2H-1, A-^l/XJr^Wl/- 2- 
-ifr) * h 3^) - 3 ^/V^y/^M -2-* f)V- 1 H—4 > K— 
;V-3-^T/V) 

15 TLC : R f 0.69 : 7< * /— ^= 9:1); 

1 H - NMR (CDCI3) : 6 2.27, 2.41, 2.91, 3.34, 3.43, 3.71, 4.20, 4.31, 4.63, 6.38, 
6.73, 6.89, 6.99, 7.48, 7.56 e 

£JM'3 (2 8) : (1- (4- ( ( (2S) - 6 -V ;V*u- 4- t^/V 
20 -3, Kn-2H-1, 4-'<>X**W>-2-'{/\') * 

>o -2, 5-^^/v^^y^r^) -2-^7 c /i/-iH-^yK-;v-3 

TLC : R f 0.38 (f^^A- : : M= 5 : 5 : 1) ; 

'H-NMR (CDCl 3 )Ws 2.17,2.26,2.34,2.92,3.34,3.43,3.72,4.18,4.29,4.63, 
25 6.38, 6.74, 7.04, 7.18, 7.48 0 
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H«!l3 (29) : (4- ( ( (2S) -Q-y?V^r 

KC-2H-1, 4-^<y^it^^- 2 
—4 As) * h*-» -2, 5 - ^ f-A^W/j Ay) ~ 2 1 H - 

4yh*— Ay-Z-y f/V) ffiWt 
5 T L C : R f 0.37 Q&Wt^Ay : ^^rf-^ : gfc@|= 5:5: 1 ) ; 

'H-NMR (CDC1 3 ) : 6 2.17,2.25,2.30,2.92,3.33,3.43,3.67,4.18,4.29,4.63, 
6.38, 6.74, 6.80, 7.01, 7.13, 7.16o 

mtkm3 (3 0) : (1- (4- ( ( (2S) -4, 6-^^-3, 4 
10 KT3-2H-1, 4-^ <yX**W>-2-y { JV) * h*i/) -3 

■ - ^ fvWO')/^ A') ■ - 2 , 5 - f-A^- l H-«{> V—As- 3 -A fV) 

%m 

TLC:Rf 0.57 (^dd*M:^^/^=9 : 1) ; 
'H-NMR (CDCI3) : 6 2.25,2.28,2.38,2.91,3.29,3.39,3.67,4.19,4.28,4.66, 
15 6.51, 6.72, 6.84, 7.26, 7.53, 7.58 0 

$mm3 (3 1) : (5-^pp-I - (4- ( ( (2S) -4, 
^vW-3, 4-^tKP-2H-l, 4-^<^X^-^^^-2-^/V) ^ 
h*i/) - 2-^^y<yyy(Ay) - 2 -t^Ay- 1 H->f ^ 3 - 

20 AjV) m 

TLC : Rf 0.56 (^ P0*M : 9:1) ; 

1 H - NMR (CDCI3) : 6 2.27, 2.89, 3.23, 3.37, 3.59, 4.14, 4.25, 4.62, 6.52, 6.74, 

6.90, 7.26, 7.39 0 



25 



H»!I3 (32) : (1- (4- ( ( (2S) -4, 6-^f^-3, 4 
KC-2H-1, 4-^X^f-^y-2-^/V) ^ h*i/) -2 
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- } ?vv<^/-f /v) - 5 - yjvUru - 2 - 7« fvi'- 1 H-- < V K— ;v- 3 

TLC : Rf 0.53 (.^Dn^A:^f;^=9 : 1) ; 
X H— NMR (CDC1 3 ) : 5 2.23, 221, 2.89, 3.23, 3.37, 3.56, 4.14, 4.25, 4.61, 6.50, 
5 6.73, 6.85, 6.96, 7.07, 726 0 

mmms (33) : .a- (4- ( ( (2s) -4, 6-^^-3, a 

- fc K n - 2 H- 1 , . 4 -^VX^drf^i'- 2 W /W) 7 h - 2 
-^/W^^V/V) - 2 , 5 -v^^vV'- 1 H-^T ^ K— /V— 3 -AM 
10 BI& . 

TLC : R f 0.54 (^nn*M :i^;-;l/=9 : 1) ; 

1 H-NMR (CDC1 3 ) : 6 2.27, 2.28, 2.35, 2.90, 3.24, 3.37, 3.62, 4.14, 4.25, 4.62, 

6.51, 6.79, 7.21, 7.28„ 

15 mmm3 (34) : (5-^nn-l- (4- ( ( (2S) - 6 

-4-^^-3, 4-^fcKn-2H-l, 4 -^X^f-^i/- 2 - 
<f AO * h*^) -2, 5 ■fyWO'^ AO - 2 -^A— 1 H— ( 
yK-;v-3-^f/v) Mfc 

TLC : R f 0.54 (^pp*W : — A= 9 : 1) ; 
20 'H-NMR (CDC1 3 ) : 5 2.17,2.25,2.32,2.92,3.33,3.43,3.68,4.18,4.29,4.64, 
6.39, 6.74, 6.93, 7.00, 7.16, 7.44 0 

mnffl3 (35) :■(!- (4- ( ( (2S) - 6 -:7A^*3 - 4 ^A 
-3, 4-^fc Kn-*2H- 1, 4-^yXtW^-2-^/l/) * f3r 
25 -2, A) -2, 5-v^^A-lH — f ^ K~ 

a-3 — f/i/) -mm 
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TLC : Rf 0.55 (^nn^/i/A : ^^y- ; u=9 : 1) ; 
1 H-NMR (CDC1 3 ) : 8 2.17, 2,24, 2.32, 2.39, 2.90, 3.33, 3.43, 3.69, 4.17, 4.29, 
4.61, 6.38, 6.74, 6.86, 7.18, 7.26„ 

5 MMmS (3 6) : (1- (4- ( ( (2S) - 6 -7^** -4-* *f-jV 
-3, 4-i?fc KO-2H-1, 4-^Xir^^y-2-y{ ;V) * h*c 
i/) s<l/*/y(M -2-^f;P-lH-^yK-/l/-3- 1;\>) $m 
TLC : R f 0.52 imt* V : * > J 9:1); 
1 H — NM R (CDCI3) : 5 2.43, 2.91,3.31,3.41,3.75, 4.19, 4.30,4.61,6.37,6.74, 
10 7.01, 7.17, 7.51, 7.73 0 

Mtkms (3 7) : - (4- ( ( (2S) -6~7/W^ 

n-4-^^-3, 4-^fc KD-2H-1, 4-^yXt^ti?y-2 
-^f/V) >< K3r^) ^<y/y(M - H— < ^ 3 -- T 

15 ;i/)S^ 

TLC:Rf 0.48 »f^:7^/-/W=9 : 1) ; 

1 H-NMR (CDCI3) : 5 2.40, 2.91, 3.31, 3.42, 3.70, 4.19, 4.30, 4.61, 6.38, 6.76, 

6.94, 7.01, 7.16, 7.71o 

20 mmms (3 8) : (5-^n-l- (4- ( ( (2S) 

-4-^^-3, 4-i?tKo-2H-i, 4-^yXt#t^y-2- 
>f/v) * h*i/) ^O^MM -2-^^yv-iH— f ^K-^-3-^/i^) 

TLC : R f 0.52 f~ : / — yp= 9:1); 

25 1 H-NMR (CDC1 3 ) : 6 2.41, 2.91, 3.31, 3.41, 3.71, 4.19, 4.30, 4.61, 6.38, 6.74, 
6.91, 7.01, 7.48, 7.7U 



144 



WO 2004/078719 



PCT/JP2004/002813 



rnMMS (3 9) : (5-7;^n-l - (4- ( ( (2S) -6-7/1/t 

4-^tKo-2H-l, 4-^yX^t^y-2 
->f AO * h * *s) -2-* - 2-**f-)V- 1 H-^fV K 

5 -;v-3-^f;v) 

TLC:Rf 0.49 (Ift^f : ^^;-^=9 : 1) ; 

1 H- NMR (CDC1 3 ). : 6 2.30, 2.31, 2.91, 3.30, 3.41, 3.67, 4.16, 4.27, 4.60, 6.38, 

6.77, 6.87, 7.00, 7.14, 7.31 c 

10 mmms (4 0) : (5-^nn-l- (4- ( ( (2 S) 

-4-^^-3, 4->^fc KP-2H-1, 2 - 

/I— 3-^/U) BHft' 

•TLC :Rf 0.48 (ttft^f :7^/^=9 : 1) ; 
15 ^H— NMR (CDCI3) : 5 2.32,2.91,3.30,3.41,3.68,4.16,4.27,4.60,6.38, 6.74, 
6.79, 6.88, 6.93, 7.02, 7.31, 7.45 e 

mMM3 (4 1) : (1- (4- ( ( (2S) - Q -y ;V*u- 4- *<?;V 
-3, 4-^fc KO-2H-1, A-^X^^V-2-^JV) * h*c 
20 $/) 2 ^/V^^^/U) - 2 , 5 fyl— 1 H— -Y > 3 
-^/V-) Ml 

TLC :Rf 0.48 (Ift^f W : ^^/-/V=9 : 1) ; 

*H— NMR <CDC1 3 ) ,: 8 2.30,2.33,2.39,2.91,3.30,3.41,3.69,4.15,4.27,4.59, 

6.37, 6.80, 7.25, 7.32 0 » 

25 

HJSM3 (42) : (1- (4- (((2S) - 6 -!7/M-p - 4 -^A- 
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-3, 4-i?fc KP-2H-1, 4 — ^X^f-^V- 2 -^/V) * 
- 3 f-jV^s^/st jV) -2-* ^)V- 1 H-^T V 3 A>) 

TLC :Rf 0.54 :>^/«-^=9 : l) ; 

5 1 H - NMR (CDC1 3 ) : 5 2.27, 2.42, 2.91, 3.34, 3.43, 3.75, 4,20, 4.31, 4.63, 6.38, 
6.73, 6.87, 7.03, 7.16, 7.57„ 

%Wg\3 (43) : (1- (4- (. ( (2S) - 6 - y^Urn - 4 - **fJsT 
-3, 4-*>tKn-2H-l, 4-^<^X^f-^^-2-^/V') ^ h^r 
10 f) - 3 - * i ?jl"<yS4 ;v) -2, 5 - i?^ 5vW- 1H-- fy K— /P- 3 

T L C : R f 0.55 (^on^ : / ^/-/l/=9 : 1) ; 

1 H - NMR (CDCI3) : 5 2.26, 2.40, 2.41, 2.91, 3.33, 3.43, 3.72, 4.19, 4.30, 4.63,, 

6.38, 6.73, 6.85, 7.28, 7.57 0 

15 

1113 (44) : (1- (4- ( ( (2S) -4, 6-^^-3, 4 
-S?fc KO-2H-1, 4-^^X^-drih^-2-^/W) p< b^) - 2, 
5 9vW<W-<f AO - 5 - 2 - * fAs- 1 H-< Y ^ ;V 

-3 -4*) mwt 

20 TLC:Rf 0.56 (^nn*;VA : 7^/-;l/=9 : 1) ; 

1 H-NMR (CDCI3) : 8 2.17, 2.25, 2.28, 2.30, 2.91, 3.29, 3.40, 3.68, 4.19, 4.29, 
4.66, 6.51, 6.74, 6.80, 7.00, 7.13 0 

mM&\3 (4 5) : (5-^pp-I- (4- ( ( (2S) -4, 6-^ 
25 fvl'- 3 , 4 - t Kn - 2 H - 1 , 4 -'O-X^I^V- 2 /P) ^ 
h^ri/) -2, 5-^^/^V/^/W) -2-^;HlH-^F-/V 
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- ^ M m$t 

TLC : Rf 0.56 (^pd j^/VA : & J —;V= 9:1) ; 

1 H — NMR (CDC1 3 ) : 5 2.17,2.25,228,2.32, 2.91, 3.29,3.40,3.69,4.19,4.29, 

4.66, 6.53, 6.74, 6.93, 7.01, 7.15, 7.45 e 

5 .' 

mmm (4 6) : a- (4- c ( (2s) -4, 6-^^-3, 4 

KP-2H-1, 4-^<^X^f-v ; ^-2-^/W) * h^) -2, 
5 *f-)X"<V-/<<jV) - 2-t ffr- 1 H— f > F->- 3 /V) .ft 

10 TLC : R f 0.55 (^nn^M : 9 : 1) ; 

1 H - NMR (CDC1 3 ) : 5 2.17, 2.26, 2.28, 2.34, 2.91, 3.29, 3.40, 3.72, 4.19, 4.29, 
4.66, 6.52, 6.74, 7.05, 7.19, 7.48„ 

##09 1 0 : **y 9 Jn/ ( 1 - (4 - (T±7-A'tt*s) *<V*S4fi>) ~ 2- 
15 ^f^-lH-^yK- ;v-$-y(A<) T±7*-h 




##M9-C^Ut^#» (3.45 g) omt^f-U^ (1 OOmL) Jgjfcte ' 
h U xf ;l/7y*= 9 P K (2 8 1mg) $5£T$4-T± 

K (3.68 g) <D^{^^^^ (2 4mL) ^ 
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.>J»*.fclft, frmfc-thV *A (2.47g) .fcto*., m^4 0^^bfc 0 
TLC : R f 0.49 (^i^ : fji^az^/V= 7 : 3) „ 
5 11: ( 1 - ( 4 - 1 K o ^^^✓-f AO -2-* fvl'- 




##Mi o^fiBSLfcSjfcte^y vy. (3.46mD *mlt?jha., .si-? 
■cimiu . T»«^*^««Wb^Mfc (3 g) 

T L C : R f 0.24 (^^rf*^ : g£|&:x^7l/= 7:3) ; 
X H— NMR (CDC1 3 ) : 5 7.66,7.49, 7.38-7.26, 7.15, 7.10-6.97, 6.88, 5.15, 3.76, 
15 2.40o 



:^<yZ?/U (1- (4- (2- (2-^b^^hdr^) ^h* f s) 



1A8 



WO 2004/078719 



PCT/JP2004/002813 




O 



m%mi lt?»fcbfcte<&4fe (52mg) *5J:tf2- 
drV) J—JU (57mg) ©7 h 7 t Kb 77 ^ (4 mL) -ttffli\Z y k 
U7x=/V*77^y (10 2mg) $3£W^/l> T^^/Pt^^U 
5 (4 0%h/l<x^ 0.2mL) MMZX 1 BWI#Lfc„ g 

(7 0mg) ^#fc e 
TLC : R f 0.50 (-^drf-^ : H#^/V= 7 : 3) 0 



: (1- (4- (2- (2-7>>^h*^) a:>^v) 



TLC : R f 0.49 (^n zi-fc/VJ* : * — ;V= 9 : 1) ; 

X H-NMR (CDCI3) : 5 7.71, 7.51, 7.17, 7.04, 7.01-6.40, 4.304.10, 3.91, 

3.78-3.40, 2.43, 1.70-1.20, 0.91 o 



10 



a 



O' 




o 
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1116 (1) ~mMM6 (4 5) 
(2-y h*r*y) -^^/^©fti35fcttSi-5T^3--A4»J»# 

^MM6 (1) : (1- (4- ( ( (2S) -2-7« h*^-3- 

io y K-/v- 3 /u) m 

TLC : Rf 0.61 (^DD/j>M:^^;-;l/=10 : 1) ; 

X H-NMR (GDCI3) : 6 7.71,7.25-7.23,7.10-6.90,6.77-6.70,6.48,4.15,4.07, 

3.85, 3.85, 3.66, 3.55, 3.51, 3.01, 2.44„ 

15 mMM6 (2) : (1- (4- (2- (2, 6-^^7x-;^) a: 

i/) - 2 fjV^yV^JV) - 2 T-As- 1 H-^T f 3 -4 ;V) 

TLC : R f 0.49 (^dp^VA : /P= 9 : 1) ; 

X H — NMR (CDCI3) : 8 7.47,7.30,7.17,7.10-6.95,6.81,6.72,4.10,3.71,3^1, 
20 2.41, 2.34, 2.3 l e 

(3) : (2-^^/V-l- (2-^^-4- (2- (4-^ 

25 T L C : R f 0.49 cr a /fr/l^ : ^ * / — A-= 9:1) ; 

X H — NMR (CDCI3) : 3 8.44,7.71-6.94,6.75,6.62,4.30,3.71,3.23,2.37,2.32, 
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2.25 0 



mmme (4) .: (1- (4- (2- (2, 4-V*Y**sy a: 

5 ^r/v) gj& 

T LC : R f 0.49 o ntfc/W* : ^ # /W= 9 : 1 ) ; 

X H — NMR (CDCI3) : 5 7.48,7.32,7.22-7.14,7.10-6.86,6.80,6.53,6.40,4.36, 

3.8 4, 3.79, 3.72, 2.34, 2.32 0 

10 'mkme (5) : (1- (4- (2- ^1*^) 

. Wt 

TLC 'Rf 0.49 (^nn*M:^^/-^=9 : 1) ; 
*H — NMR (CDCI3) : 8 7.48,7.32,7.22-7.14,7.10-6.85,6.80,4.42,3.87,3.72, 
15 2.34,2.32 0 

mMM6 (6) : (1- (4- (2, 3-^tKD-l-^/77>-3 

20 TLC : R f 0.50 n n /JWA : / —;V— 9 : l ) ; 

1 H - NMR (CDCI3) : 5 7.48, 7.37 '-7.29 ', 7.25-7 ,24, 7.10-6.70, 4.73, 4.55, 4.21, 
4.18-3.90, 3.72, 2.34,2.32 0 



(7) : (19-- (4- (1, 
25 b**s) -2-^f/Ky^/l') -2-^^-lH— 

mm 
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T L C : R f 0.50 (fuuft/VA : p<*/>-/l/=9 : 1) ; 

1 H - NMR (CDC1 3 ) : 5 7.48, 7.34, 7.24-6.94, 6.92-6.84, 6.79, 6.48, 4.33, 3.72, 

2.34,2.32o 

5 mMm-6 (8) : (2-^/W-l - (2-^/V-4- ( (1-^^- 
2, 3 -v>e Kn - 1 H-4 ^ K— A— 2 -> ( /W) h =*r^) ^^/^CM 
- 1 ^ K-^- 3 -^T/v) BRft . 
TLC: R f 0.50 {9 vuifr;V& : /V= 9 : 1) ; 

1 H— NMR (CDCI3) : 6 7.54-6.48,4.26,4.21-4.04,3.90-3.80, 3.72,3.27,2.91, 
10 2.34,2.33,, 

H»J6 (9) : (2-^^-1- (2-^f-/V-4- (2- (3-p*^ 

/k- 2- try e^/vo 31 b^^) -<^y-r/v) - ih-j> k— s 
/v) mi. 

15 TLC : R f 0.44 (^aa*M : J— JV=9 : 1) ; 

1 H - NMR (CDCU) : 5 8.48-8.40, 7.57-7 .47, 7.34-6.94, 6.76, 6.64, 4.37, 3.71, 
3.30, 2.42, 2 .33, 2.26o 

Hl£0!l6 (10) : (2-^^/W-l- (2-^^-4- (2- (6-^ 
20 2 - fc° y ^S^CM - 1 H— - f> ^- 3 - 

TLC : Rf 0.44 (^no*/^ : /^/^/l/=9 : 1) ; 

1 H - NMR (CDC1 3 ) : 8 7.60-7.47, 7.30-6.96, 6.77, 6.65, 4.31, 3.71, 3.24, 2.56, 

2.33,2.27o 

25 

mmm6 an : a- (4- (2, 3-^ko-i — ^/77^- 
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TLC : R f 0.44 (^nn^A : 9 : 1) ; 

'H-NMR (CDC1 3 ) : 5 7.47, 7.32, 7.25-7.09, 7.09-6.94, 6.93-6.76, 5.24-5.13, 
5 4.27, 4.17, 3.72, 3.42, 3.16, 2.34, 2.31 0 

5feJfcfll6 (12) : (1- (4- ( (2R) -2, 3-v?t Rp-1, 4- 

f/v-iH-^yK^-3-^;u) Bt& 
10 TLC : R f 0.44 (^np*M : *9 A=9 : 1) ; 

! H-NMR (CDCI3) : 5 7.48, 7.33, 7.18, 7.10-6.84, 6.79, 4.64-4.56, 4.42, 
4.35-4.18, 3.71, 2.34, 2.32„ 

(13) : (1- (4- (2- (3, 4-bfcKn-i (2H) - 
15 dr/y^/U) cnfdf-*/) -2-^/W<yyV/W) -2-^f/V-lH-^ 

TLC : R f 0.44 (^aa^M : 7^=9 : 1) ; 

1 H — NMR (CDCI3) : 5 7.47,7.30,7.22-6.94,6.81,6.73,6.68-6.56,4.21,3.73, 
3.71, 3.46, 2.77, 2.33, 2.30, 2.02-1.92,, 

20 

(14) : (2-^^-1- (2-^^-4- (2- (*3vV 
(3-^^/V7ai=/V) ^hdriX) <<y*MA'). -1H-^K- 

TLC : Rf 0.44 (^nnsft/W* : A=9 : 1) ; 

25 1 H — NMR (CDCI3) : 6 7.47,7.30,7.22-7.10,7.05,6.97,6.80,6.72,6.63-6.54, 
4.19, 3.78, 3.71, 3.06, 2.33, 2.32, 2.30„ 
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MMM6 (15) : (2->^-l- (2-^^/V-4- (3- 
(7x TX /) tf*cis) JV) - 1 H -> f V K-/k- 3 - 

5 TLC : R f 0.44 n n sft/W A : ^ ? / —/U= 9 : 1 ) ; 

1 H - NMR (CDC1 3 ) : 8 7.48, 7.31, 7.28-7.14, 7.09-6.97, 6.84, 6.80-6.66, 4.07, 
3.72,3.57,2.95,2.34,2.32,2.15-2.04. 

mmw6 a 6) : u- (2-^00-4 - 1(1-1^-2, 3-5? 

10 fc Kn-iH-^^K— — f/i-0 ^yW/i') 

TLC : Rf 0.48 (^dp^VA : / ^;^l/=9 : 1) ; 

X H — NMR (CDCI3) : 5 7.44, 7.28-6.80, 6.72-6.62, 6.48, 4.24-4.06, 3.66, 

3.47-3.23, 2.89, 2.27, .1.17. 

15 

rnmne a d a- (2-?*u-4- < ( (2s) -i-^;v- 

2 , 3 - S?fc Kn - 1 H->T y K-;V- 2 — f /W) p< Y^s) -OMM 
- 5-7;vjru - 2-*J-)V- 1 h-^T ^ K-^- 3 Wffit 
TLC : R f 0.48 (^pp^M : /l/=9 : 1) ; 

20 *H — NMR (CDCI3) : 6 7.44, 7.28-6.80, 6.72-6.62, 6.48, 4.24-4.06, 3.66, 
3.47-3.23, 2.89, 2.27, 1.17. 

(18) : (1- (4- (3, 4-i?tFn-2H-l, 5 -- <V 
V*i??t*±\?y-3 — f/M -2-^^/^^^^) -2-^ 

25 /V-lH--fVK-;l/-3-^f/l') Btt$ 

TLC : R f 0.50 (^pp*M : — 9 : 1) ; 
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X H— NMR (CDCI3) : 5 7.48, 7.37-6.74, 4.34, 4.22, 3.72, 2.80-2.68, 2.34, 2.32 0 
MMme (19) : (1- (4- (2, 3-^t Kn-l, A-^O)/** 

5 H-^yK-;i/-3-^;w) mm 

TLC : R f 0.50 (^uo*W : /U=9 : 1) ; 

'H-NMR (CDCI3) : 5 7.48,7.38-6.97,6.94-6.70,4.72-4.62,4.35,4.23,3.72, 

3.28-3.15, 2.35, 2.33 0 

10 (2 0) : (1- (4- h*->) 

TLC : R f 0.50 (^pp^A : *9 J— /W=9 : I) ; 

1 H - NMR (CDCI3) : 8 7.87-7.73, 7.48, 7.42-6.84, 5.38, 3.72, 234, 2.33 0 

15 

^3fe^ll6 (21) : (1- (2-^op-4- (2, 

y^/yyy-2 — i;v* Y*r*s) *<^/4)v) -5-y^u-2-^f-^ 

-lH--f^F-^-3-^/V') M 
TLC : Rf 0.44 (^pp*M : ^^/-;P=9 : 1) ; 
20 *H— NMR (CDCI3) :5 7.43,7.25-7.10,7.03,7.00-6.80,5.25-5.13,4.27,4.19, 
3.66, 3.43, 3.16, 2.26 0 

mmme (22) : a- (2-^pp-4- ( (2s) -2, K 

P-l-^/77^-2-^/^ h^i/) ^^^/W) 
25 2 f 1 H--f y K-^- 3 Mfc 

TLC :Rf 0.44 (^pp*M : ^/-/I/=9 : 1) ; 
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1 H— NMR (CDCI3) : 5 7.43,7.25-7.10,7.03,7.00-6.80,5.25-5.13,4.27,4.19, 
3.66, 3.43,3.16,2.26c 

mmme (23) : (1- (4- a, 3— <yxw)/-^2-^^ 

TLC : R f 0.55 (^ooW: ^^/-^=9 : 1) ; 

1 H— NMR (CDCI3) : 5 7.81-7.74,7.62-7.55, 7.48,7.44-7.30,7.18,7.07-6.90, 

5.39, 3.71, 2.33, 2.32 0 

10 

'JdM6 (2 4) : (1- (4- ( (2S) - 2 , 3 -Vt Kb - 1 -* <V 
y75y-2-WI^) -2— ^/V^V^f/V) .-2-*f-A'-l 

TLC: Rf 0.56 (^nn^M:^^;-/V=9 : 1) ; 
15 1 H — NM R (CDCI3) : 5 7.47, 7.32,7.24-7.10,7.10-6.94, 6.92-6.75,5.24-5.12, 
4.27, 4.17, 3.71, 3.41, 3.16, 2.34, 2.31 0 

HM!|6 (25) : (1- (4- ( ( (2R) -1-^-2, 3-v?t 
KP-lH-^y K— 2-4A') * h * 9 S) - 2 - ^ /V) 
20 -2-^f/l'-lH-^yK^-3- f/V) SMft 

T L C : R f 0.55 (^pp sM'A \ J —;V= 9 : 1 ) ; 

1 H — NMR (CDCI3) : 8 7.48,7.33,7.22-6.96,6.90-6.74,6.66,6.47,4.26-4.04, 

3.72, 3.57-3.16, 2.89, 2.35, 2.33, 1.17 0 

25 H§M!)6 (2 6) : (2-^fvP-l- (2-^^-4- ( ( (2R) - 
1 2 , Ko-1 H - W V F— /v— 2 — ^ ;v) * h**s) 

ic/: 
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-KyVJM - l H->r K— /u- 3 -sC/v) fftk 

T L C : R f 0.59 nn#M : ^ # /f= 9:1) ; 

1 H — NMR (CDC1 3 ) : 5 7.48,7.33,7.22-6.96, 6.84, 6.76,6.64,6.45,4.25-4.02, 

3.71, 3.35-3.12, 2.90, 2.34, 2.32, 1.74-4.54, 0.95 o 

5 ' 

mmme (27) : (1- u- ( ( (2 r) - 1 -< y-?* t^- 2 , 3 

-v't: Ko-lH-^rvK— /W- 2-^T/W) ^ b3^) - 2 -tf-A**^/ . 

TLC : R f 0.57 (^on*M : fr=9 : 1 ) ; 

10 VH — NMR (CDC1 3 ) : 6 7.48, 7.31, 7.22-6.96, 6.85-6.80, 6.74, 6.67, 6.58, 
4.22-4.04, 3.94 -3.75, 3.72, 3.34, 2.94, 2.34, 2.32, 1.30, 1.24» 

(28) : (2-^^/V-l- (2-^^-4- ( 
-2, 3r-S?fc . Kn- 1-^/79^-2-^ ;v) * ^V^M 
15 -1H-/ r.VK-A'— a-^TA') 

TLC : R f 0.50 n n^/WA : ^ ^7— /U= 9 : 1) ; 

1 H — NMR (CDCI3) : 8 7.48, 7.32, 7.23-7.13, 7.10-6.92,6.88, 6.84-6.76, 

5.21-5.10, 4.28, 4.16, 3.72, 3.41, 3.18, 2.34, 2.32, 2.22 0 

20 (2 9) : (2t^^-1- (2-^^/V-4- (2- (2-fc° 

y S^A^S/). 3: h^>» ^y^;V) - 1 H—jy K—^- 3 -HVV) 

. ' .S» ■' ' -. 

TLC:Rf 0.50 n n^/l^A : ^ ^=9:1) ; 
1 H - NMR (CDCI3) : 5 8.20-8.14, 7.64-7.56, 7.48, 7.33, 7.23-7.15, 7.10-6.96, 
25 6.94-6.86, 6.84-6.78, 4.72, 4.40, 3.74, 2.35, 2.32 0 



WO 2004/078719 



PCT/JP2004/002813 



(30) : (2-^^-4- (2- ( (2- 

TLC : R f 0.36 — /W= 9 : 1) ; 

5 1 H — NMR (CDC1 3 ) : 6 8.14,7.51,7.35,7.24-7.04,6.88,6.81,4.48-4.34,3.73, 
2.48, 2.33 0 

(3 1) : (1- (4- (2- ( (2-^Pn-3-t'y^/V) 

10 — yv-3-^/w) gftfc 

TLC : R f 0.39 (^dp*/1/A : p**>-yl/=9 : 1) ; 

1 H- NMR (CDCI3) : 6 8.06, 7.49, 7.38-6.98, 6.90, 6.82, 4.52-4.40, 3.73, 2.34, 

2.33 0 

15 mnffl6 (32) : (1- (4- (2- ( (5 n n- 3 -If U S?=A0. 
^dr^) m h^^) - 2 -T^/WSV/'f /lO - 2 -J* 1 f ^ K 

TL.C:Rf 0.36 n n slvVA : ^ ^ 7 — /l^= 9:1); 
1 H - NMR (CDCI3) : 5 8.29, 8.24, 7.49, 7.40-6.98, 6.88, 6.79, 4.46-4.38, 3.73, 
20 2.35, 2.33 0 

mmme (33) : a- (4- (2- ( (6-^nu-2-M°w^) 

— /V- 3-4M fttt 
25 TLC : R f 0.42 (^pcitM'A : — /U=9 : 1) ; 

1 H - NMR (CDC1 3 ) : 6 7.55, 7.48, 7.33, 7.10-6.92, 6.89, 6.81, 6.73, 4.71, 4.38, 
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3.72,234,2.31, 

mMM6 (34) : (1- (4- (2- ( ( 5 -t P P - 2 - tfy 

5 -/V- 3-^/1^) SfcH 

TLC : R f 0.44 n : y ^;-/i/= 9 : 1 ) ; 

l H-NMR (CDC1 3 ) : 5 8.11,7.55,7.48,7.33,7.25-6.96,6.88,6.84-6.75,4.68, 

4.37, 3.72, 2.35, 2.32 0 

10 mmm6 (35) : (2-/^-1- (2-^^-4- (2- ( (6- 

— /w-3-^T/v) iM'. 

TLC : R f 0.40 n : ^ ^/-;V= 9 : 1) ; 
*H— NMR (CDCls) : 6 7.48, 7.34-7.12, 7.09-6.95, 6.78, 6.69, 6.51, 6.08, 
15 4.50-4.44, 4.44-4.35, 3.71, 2.55, 2.31, 2.28 e 

mmmQ (3 6) a- (4- (2- (2-/h^xh^) 

^o-y-r M -2, 5 - ?vv- lH-^y 3 ->r 

T L C : R f 0.49 P p ftjVJ* : J —/]/= 9 : 1 ) ; 
20 *H— NMR (CDC1 3 ) :6 7.69,7.30-7.25,6.97,6.88-6.78,4.25-4.15,3.95-3.88, 
3.76-3.70, 3.65-3.59, 3.48, 2.42, 2.40, 1.65-1.50, 1.45-1.30, 0.91 o 

mmme (37) : a- (4- ( ( (2r) -1-^^-2, 3-^t 

Kp- 1H-^ :>K*tA'- 2-^/1") h^>) ^^/-iVV') -2, 
25 ^^-lH-^yK^-3-^yV) 

TLC : Rf 0.60 (^na^M : ^^/-;I/=9 : 1) ; 
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1 H — NMR (CDCU) : 5 7.76-7.68, 7.28, 7.12-6.94, 6.87-6.82, 6.66, 6.47, 
4.30-4.06, 3.72, 3.46-3.23, 2.90, 2.42, 2.40, 1.16 G 

(3 8) : (1- (4- ( ( (2R) -1-^^-2, 
5 Ko-lH-^y,K-;w-2-^/v) *h**y) *<VV4)V) -2-^^;V 
-lH-^OR— /W-3-^/V) ^ 
T L C : R f 0.58 nn*W : J—)\>= 9:1); 
1 H-NMR (CDCI3) : 5 7.73, 7.51, 7.17, 7.13-6.95, 6.66, 6.47, 4.30-4.06, 3.75, 
3.47-3.22, 2.90, 2.43, 1.17 0 

10 

Hi6#l6 (39) : (1- (2-^nn-4- ( ( (2R) -1-^;V- 
2,3 -^t Kp - 1 H-^T V K~ /V- 2 -^ /V) hV>0 --O^ AO 
- 5 - ^A-^p -2-7* 9vv- lH-^y K— A- 3 ->f A) 
TL C : R f 0.58 d d^M : ^ ^/-/I/= 9:1); 
15 'H-NMR (CDCI3) :6 7.44,7.22,7.17-7.00,6.93,6.84,6.67,6.48,4.25-4.06, 
3.67, 3.47-3.22, 2.89, 2.27, 1.17 0 

11^96 (4 0) : (1- (2-^no-4- ( ( (2R) - 1 -3^vi— 
2, 3-v^fc Kn-lH-^V K-/V-2-^/V) fv*V) ^V^AO 
20 -2 - ^ f 1 H-^f ^ 3 -^f/V) @1# 

TLC:R f 0.60 (^nn^M : ^^;-;l/=9 : 1) ; 

1 H-NMR (CDCI3) : 5 7.51-7.41,7.25-7.02,6.92,6.67,6.48,4.25-4.06,3.71, 

3.47-3.22, 2.89, 2.32, 1.17» 

25 H2&$|6 (4 1) : (1- (2-^nn-4- ( ( (2S) -6-7/Vtn 
-4-7<^A-3, 4-^tKn-2H-l, 4-^yX*Wy-2- 
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<m rat 

TLC: R f 0.60 : ^^/^=9 : l) ; 

'H-NMR (CDC1 3 ) : 6 2.25,2.91,3.30,3.40,3.64,4.17,4.27,4.61,6.38,6.74, 
5 6.83, 6.95, 7.04, 7.12, 7.22, 7.43 0 

^JS^J6 (4 2) : (1- (4- ( ( (2S) -6-7Mn-4-*^J\' 
-3, 4-S?fc KP-2H-1, 4-^yX**f-i?>-2-4M * 

is) s<^/4;v) -2, 5-^f;i/-iH-VyK-;w- 3-^/w) 

10 TLC : R f 0.60 n o^M : ^ ^ / 9 : 1 ) ; 

1 H - NMR (CDCI3) : 8 2.40, 2.41, 2.91, 3.30, 3.41, 3.71, 4.18, 4.29, 4.61, 6.37, 
6.74, 6.83, 6.98, 7.27, 7.71o 

mmm u a) . •. a- ( u- < ( us) -4-^^-3, 4-v? 

15 t Kn-2H-1, 4-^yXt^f^y-2— f;v) K4v). 7 3:=^) 

TLC : R f 0.55 Ctfrfb^t^ 7^=9 : 1) ; 

1 H-NMR (CDCI3) :5 7.97, 7.86-7.74,7.58, 7.50, 7.38-7.22, 6.98-6.63, 

4.64-4.53, 4.19, 4.10, 3.73, 3.31, 3.17, 2.85 0 

20 

mMM6 (4 4) : (2-p«^-l- ( (4- ( ( (2S) -4-^^/P 
-3, 4-^tKP-2H-l, 4-^yXt.^t^y-Z-^/t') 7< b^r 

TLC : R f 0.55 (Etffc;* f-U'V : 7< * /— /P= 9 : l ) ; 
25 1 H-NMR (CDCI3) : 5 8.17, 7.69, 7.42, 7.32-7.19, 6.92-6.75, 6.72-6.64, 
4.62-4.34, 4.19, 4.09, 3.62, 3.31, 3.17, 2.86, 2.56„ 
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mikme (4 5) : (1- (4- ( ( (2S) -4, 6-^^-3, 4 
-S?fc Kn -2H-1, 4 -^VX^f-^- 2 -^/k) ^ h^) 

5 TLC : R f 0.27 (^>^> : ^ai^/V= 1:1); 

X H— NMR (CDC1 3 ) : 8 7.73,7.51,7.17,7.10-6.92,6.73,6.55-6.45,4.70-4.60, 
4.30, 4.20, 3.75, 3.39, 3.26, 2.90, 2.43, 2.28 0 

##M12: (2S) -4-^f/V-3, 4-*>fc K».-2H-1, 4-^ 

10 yXtWi/-2-*MvfkK 




CH 3 



&nm4-(*m&l>1t{k&® (5 0 0mg) O&te^I^ (5mL) 
fc, Mrt^TSV (1.2m L) *5J:t^^^;V^/^^iXK (5mL) £ 
iP^.fc 0 £/&^^HS&te»|- fc°y^#£#: (1.4 g) " trite** : *»fcT . 

: 1 -> 1 : 1) }C-C^LT, MTVmmfettlrZWMik 
&m (2 2 0mg) £#fc 0 
20 TLC : R f 0.51 (g^k^A^ : ^f-^= 1 : 1) 0 

##M1 3 r^^/l" (2-^^/V-l- (4--bc^y-f^) -1H 
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O 



9 Istcfc&m (1.1 g ) <£>7i? b s=- h y VI/ ( 4 m L ) -&Wt*- 

(4mL) », MJzc^/VT^V (3.4mL) , 
5 fc° y (14 7m g ) *5j;tf 4 -~ h n^y>^/W n U K (1.1 g ) £#0 
4 O'CfclT 3 B^if #bfc 0 £tf 2 NMI: 

-rz>wmik&m (1.7 g) £#fco 

10 TLC:Rf 0.53 (iixf;l/:^fy=3 : 7) 0 
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10 



##0u sxm^tcit^m (i.7 g ) omm (2 omu mm (1.1 

7 : 3) ^Tiit^Lfc^ ^m^^-^^f-y^T^LT, ^T^ft 

^^•t-^M^^ (1.0 g) £#fc„ 

TLC : R f 0.18 (gf^n^A- : ^f-^= 3 : 7) ; 

1 H — NMR (CDCI3) : 5 7.59,7.50,7.38-7.26,7.17-7.00,6.66,5.14,4.25-4.15, 

3.76, 2.42 0 



7 : ^V^/P (4- ( ( ( (2R) 

15 -3, KD-2H- 1, 4-^^X^f-v ? V-2--T/P) ^^/V) 
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4T*M3iUfdb^ (4.9 4mg) & 2 -?$i^Lfc 

|b^ (2 2 0mg) ^mtp^f-^ (6mL) -SBfc (lmL) fc^U 

gm^x 2 o^iiptt ■ -fitfai^WK: h y T* J* 

5 (509mg):^Dt Mfct 3 O^MIW^Ufc. ; KJ«»#*fc» 

Ifcc^fcipt*^*,- B»3i^K:TttaUfc. #»»*J^i&lt** 

10 (2 7 0mg) Sr#7t 0 . 

TL C : R f 0. 63 (gl^f /V : ^^t^= 1:1) ; 
1 H- NMR (CDC1 3 ) : 8 7.62, 7.50, 7.38-7.26, 7.17-7.00, 6.93-6.81, 6.71, 6.63, 
5.14, 4.78-4.66, 4.56-4.46, 3.77, 3.60-3.44, 3.30, 3.18, 2.90, 2.42 0 

15 (2-^f-^-l- (4- ( ( ( (2R) -4-^^-3, 4 
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CH 3 



5 TLC : R f 0.50 : — /V= 9 : 1) ; 

1 H — NMR (CDCI3) : 5 7.64,7.51,7.20-7.10,7.10-7.00,6.92-6.78,6.74-6.58, 
4.80-4.66, 4.56-4.43, 3.76, 3.56-3.44, 3.30, 3.18, 2.90, 2.44 0 

MMm9 : (1- (2-^pp-4- ( ( ( (2R) -4-^/V-3, 4 
10 -v>fc Kn-2H-1, 4-^yXm^^-2-^V) ^M 7U) 




15 9> ^TOt»^Sr^r-r5^PJ^^^#^o 
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TLC : R f 0.50 (^nn7}N/VA : ^^7-/1^=9 : 1) ; 

X H — NMR (CDC1 3 ) : 6 7.48,7.34-7.04,6.93-6.79,6.75-6.66,6.56,4.70-4.56, 

4.56-4.45, 3.72, 3.55-3.36, 3.30, 3.17, 2.90, 2.36o 

5 MMmio \><y 9 J*> (4- {tJ-fr ( ( (2R) -4 

4-i?t"Kn-2H-l, 4-^0-X^f-^-2-^yV) 




HJSM7 -cjKfi ( 1 0 0 m g ) tf>^ O* (3m 
10 L) *?&T**^hy^ (8mg) IM, 0m2 0^fl 

$#L7t 0 S^^t-a^b^^ (0.012mL) fcJPx., 'Mfc-T 1 B#f^ 

15 (^f-V :iffll^/P=4 : l-*7 : 3) (SlT^LT, :fc»&H&k4& ■ ( 1 . 
Omg) 

TLC : R f 0.35 (^-^ : g^a:^= 3 : 2) . 



jgffifflll : (2-^^-1- (4- ( ( (2R) -4-*T/y 
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-3, 4-S?tKB-2H-l, 4-^^X^-drf-^-2-^/l>) 
TXS) **VMaS) -1H — (Ay) WW. 

OH 




i 

CH 3 

T L C : R f 0.63 (g^txf ;l/ : /sdrfy = l : l ) ; 

1 H - NMR (CDCI3) : 3 7.71-7.56, 7.51, 7.19-7.00, 6.92-6.60, 4.60-4.52, 3.75, 

3.80-3.62, 3.28, 3.16, 3.06, 2.87, 2.43 0 

10 

MMW 1 2 : [ (2S) -6-7^to-4-^f/>-3, 4-5?fc Kn- 

2 H - 1 , 4 -^y/^ti?y- 2 --f;>] 

CH 3 

15 TAsztl/lffl&T* C (2S) -6-7/^0-4-^^-3, 4-v> 
fcKn-2H-l, 4-^y^t^y-2- Y/V] ■*.fi/*-A' (1 g ; 2 
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m 1 ->###J 2 3 4 |3I*©JW^*fTo "C «ft Lfc 9 ) 48 

ZTfihyxf>fi,7§> (1.8mL) ^mt^^uy (lOmL) fc^flfW* 

&T4 -= h n^v^^^/^^/i/ ^ n y k (u g) ^iraiv ^M-e 1 h# 

5 mm, ^^m^-m^xm^-u Mymm^^y^^xnm^ mm 
mm&%mi-mmfc&® (1.5 g ) *mc 0 

TLC iRf 0.46 (Sixf;u : ^fy=i : i) ; 
1 H- NMR <CDG1 3 ) : 8 8.40, 8.12, 6.51, 6.23 - 6.40, 4.40 - 4.49, 4.30, 4.29, 3.27, 
10 3.10 - 3.18, 2.84 0 

MMffll 3 : [ (2R) -6-7/I/tn-4-^f->-3, Kn- 
2H-1, 4-'<y'S*W>-2-'(M Tirh^hy^ 

OH 3 

15 T^>#ffl^T\ HJfe^ll 2T^Lfc{b^ (1.5 g) 4octrj?^r^ 
#y (7 6 6mg) £^?VK*/V*3r^K (2 0mL) fcfctfU'k 

m.x°2mfflm&Ltc 0 E^m^-m^^hn, mm^*xt&uni,tc 0 #m 

20 2) ttllt, (3 5 7mg) Wc, 

T L C : R f 0.36 (g^oc^/P : ^drf-y= i : i ) ; 

1 H-NMR (CDC1 3 ) : 8 6.72, 6.29 - 6.46, 4.45 - 4.58, 3.37, 3,20, 2.90, 2.66 - 2.86 Q 
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14: [ (2R) -6-7^n-4-p<^-3 f 

2H- 1 , 4 — 2 -4>v\ r-fe br/vrfc K 



OHC 




CH 




'3 



T/l^V#fflMT. HiSMl 3-e|^5tLfdb^ (3 5 0mg) 
5 t Kn77v'- (5mL) KtmU ~ 7 8^-?^ yf^frT/V^-V&K 
Ky K (0.95M^*t>1&»U 1.97m L) ^fTU 2BfFM#Uh 0 Si^S 

^'fc ^ 9 j -a* <£ o tti g*&-e 3 0 #FBJf # b7£o Rj&m 

^IUNt^^Dx.> ^^^t'ttffibfco ^l^r^^l&iO^lk 

10 S^^tiom^ (1 : 2, 2 9 Omg) £#fc 0 
TLC : R f 0.36 (g^^/V : ^17*^= 1 : 1) ; 
1 H — NMR (CDC1 3 ) : 8 9.87, 6.67, 6.24 - 6.45, 4.62 - 4.78, 3.31, 3.09, 2.87, 2.65 

-2.88o 

15 mMMl 5 : t e r t-zf^/V 4- {2- [ (2R) -Q-7>V*v-4 
-jL^jV-Z, 4-v>t Kn-2H- 1, 4-^0-^/^17-^^-2-^^] 

H3C 0 N 1 
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tt&Q><Dm&& (1 : 2, 2 9 Omg) &&T$t e r t --f^fV fcV^t* 
y-l-A/u^l/'- h (172mg) N-^^f;l/^;l/AT5 K 

(3mL) izmffiU -ThVVJ* h V Tir h*V#n fc K'y K (3.91m 

7 7^f- (I^^vW : ^1^= 1 : 2->^^/^:^pp^=1 : 
19) X*mMVX, '$kTOMsk*tt*WMte6* (2 5 6mg) £#fc„ 
TLC:Rf 0.31 (^^/^: ^nn*M=l : 19) ; 
10 1 H - NMR (CDCls) : 6 6.66, 6.24 - 6.40, 4.14 - 4.25, 3.31 - 3.57, 3.22, 3.05, 2.86, 
2.47 - 2.66, 2.41, 1 .66 - 1 .94, 1 .46 c 

£Jfe09l6 : (2R) -Q-y}V*u-4-*3->V-2- 
-1-^/Wt^yU) -3, Kn-2H- 1, 4 ^'Zy/ttW 



mnmi 5x*®kmvtc4k&y>) (2 5 6 mg ) *%m^^ (2mD 
mu 4Nmk&m/mm^»®m (2m n m*? 6 b#ihhk# 

hv$*7kfm&M*., fpvx/i'&vmmvtco ^mmzmimm.'*?* 
20 i/^A-eftjftu mmxsxuynm^^irzwmik&m (i 4 4m g ) 

1 H - NMR (CDC1 3 ) : 8 6.66, 6.24 - 6.40, 4.14 - 4.24, 3.22, 3.16, 3.05, 2.93 - 3.01, 
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2.86, 2.44 - 2.68, 1.66 - 1.95„ 

MMM 1 7 : {1- [ (4- {2- [ (2R) -e-TVWfn- 

4-^^-3, 4-S?fc KH-2H-1, 4-^<^)/^f-^V-2->l'/W] 
5 fcV<7i?i/- l-JM - 2 , 5 — ^ ^/V- 1 H- 



-vf r'-fe>'— Kl6 7mg;2- (2-> ;v- 3 — f ;v) 
10 ^(^^9(3:2- (2, 5-^^/W>-K-/^-3— </V) mk*R^ 

>\'*M%#'/'-;\> (9 7mg) ^TiTh-hP/l' (2mL) fc^fllU Sift 
^^5:6 0^2 0^^#Lfc o fiffiaft&fcfc,; H»J16T^L^ 
(144mg) OTir h -hP/HM (2mL) £^MT*#D;U 10 
15 0°CT«1 0B#P^#Lfc„ ^m^^^*"C^*Pt, S¥m^/VT^ 

>/W T*i»^br, sxT<Dyom$.*%-rmm4k&w (s 7m g ) £#fc„ 

TLC : R f 0.23 - (Mfc* TvV) ; 
20 1 H - NMR (CDC1 3 ) : 8 7.23 - 7.39, 7.16, 7.01, 6.65, 6.25 - 6.40, 5.11, 4.14 - 4.26, 
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3.70, 3.36 - 3.65, 3.21, 3.05, 2.86, 2.49 - 2.66, 2.34 - 2.49, 2.40, 1.65 - 1.94 0 



5 -l-V^i?^) #/V3j?~/t/] -2, 5-^f/V-lH-^yK-^ 

- 3 -4M wm 



10 #7t 0 

TLC:Rf 0.40(^1?/— /V:^na*M= 1:9) ; 

1 H — NMR (CDC1 3 ) : 6 7.30,7.10,6.93,6.64,6.32,4.18,3.65,3.63,3.20,3.03, 

2.85, 2.74, 2.40, 2.38, 1:95. 

15 ##0!I15 : 4- (^po^M^V) 7i=/V Tirx- K 



HJfe$Jl 8 : {1- [ (4- {2- [ (2^-6-7/^-4-/^ 
- 3 , 4 - i^fc Kn - 2 H- 1 , 4 -^V^f-i^- 2 — f )V\ ^)V\ 




N' 



F 
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4-t Kn^^yf^;v*yi (6g) <d\?V *J> (2 OmU 

m^mm (2 omD fcgik-can*., 

*;VAT5 K (4 OmL) ^K^" iJMfctf^A' (5mL) fcOtrCiTFU 

(5.8 g) £#fc„ 
T L C : R f 0.55 (gi^^A- : ^rf-V== 3 : 7) ; 
10 1 H — NMR (CDCI3) : 6 8.07, 7.37, 2.36„ 

6 r^V^A- {1- C (4-t Kr^S^a'sAO 




15 1 5 T«£ Lfcte£"#J (6 5 0mg) teX^y?* 1H-Jy 

\?-;V-3-4/l'T±T- h (4 7 8mg ; 2- (2 -*?yW ^ K-A— 
3— -TA-) Bffil©ftfc>!Hz:2- f/V) m&%%^X, # 

%^!I9 iH^^%fToT»Ufc 0 ) (P^b^^ (4mL) 

ONTkm^b P !^7k?^ (0.46mL) *5 it>*'T h ^ 

17A 
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k (5 lmg) BLj&m&®%£M.^immw$Ltc 0 
ufc„ mhtitcm^mt^^uy (5mD ^v^y (1.5 

5 mL) SrJPx.. ^m-e-«#Ufc„ ^^tK-2N^^P^ 

h^77^-(A^fy:Sii^=9: 1^4 : l->7 : 3) . T»JfiKKU 
^T©4W4lt*^i*H^^.,(3 0 0mg) : Sr#fco : 
10 TLC : R f. 0.14 (ftilxf ;l/ : ^fy=3 : 7) ; 

1 H - NMR (CDC1 3 ) : 8 7.96, 7.72, 7.55, 7.46, 7.38-7.27, 7.22, 6.72, 5.58, 5.15, 
3.74 0 

•.'OV/V {1- C (4- { [ (2R) 3 
15 -??t Kb- 1 V K— 2 — iVkl ^ l-3rM 7 *^>k) 
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V\ 2- (2-7h**S=>V**/) ^ ;->V<Dftt> 0 \Z. [ ( 2 R) -1- 
2, 3-v?t KP-lH-^fy K— /P- 2 ->r ^ ^ j—^m 

5 T L C : R f 0.53 (gj^c^ : ^*f-y= 3 : 7) 0 

^Jfe0!!2O : {1- [ (4- { [ (2R) -l-^/V-2, 3-i?fcKn 




TLC : R f 0.50 (^DQ^A : ^^y— /i/=9 : i) ; 
15 1 H - NMR (CDCI3) : 8 7.97, 7.82, 7.59, 7.50, 7.37-7.21, 7.10-7.00, 6.89, 6.63, 
6.43, 4.26-3.96, 3.74, 3.40-3.10, 2.79, 1.10c 

mmm2 1 ji± ~^fi&M2 1 (5) 
20 &£TF&mi\8xm&istc{k&mfcfa%ir%m^74 mmfc&% 
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; v vt\ 9 -mmm 1 -mmm 2 £ n«©iMWi:#«r ^ t m * 5 , 

Hlfe#l2 1 (1) : [2-^/W-l- (2, 3, 5, 6-7^737^* 
5 -4- { [ (2S) -4-;*9vl/-3, 4-^tKP-2H-l,-4-^ 
5/^^-2-'- <JV\ * h%is} fivyj'A') -1H— r^K-/V-3- 

-m 

t L C : Rf 0.81 n n /fr/WA : 7? 9 y — /W= 9": 1 ) ; 
1 H— NMR (CDCI3) : 8 7.41, 7.19, 6.88, 6.77, 6;69, 4.66, 4.52, 3.66, 3.38, 3.30, 
10 241,233. 

■ mmm 21 (2) : ci- (2-7/^0-5-^^-4- { c (2s) 

-4-^^-3, 4-^fcKo-2H-l, 4-^^/^-tVy-2-^ 

15 

T L C : R f 0.46 P o*^ : * 9 J —As : SH£= 9 : 1 : 0.1) ;■■ 
1 H — NMR (CDCI3) : 6 7.49, 7.40,7.16,6.87, 6.70,6.62,4.70,4.23,3.73, 3.36, 
2.92, 2.40, 2.23„ 

20 %Wfr\21 (3) : [5-7/V^-P-l- (2-7/V^"P-5-7«^-4 
- { [ (2S) -4-^f/V-3, 4-i>t KP-2H-1, 4 — <^/3r 
f-^y-2-^/V] -<V)/-r/V) -2-^f/V-lH-^ yK-; 

3-^/k) Ml 

TLC:Rf 0.56 (^nn*M : : ^=9 : 1 : 0.1) ; 

25 1 H— NMR (CDCI3) : 5 7.38,7.15,6.85,6.70, 6.62,4.70,4.23,3.67,3.36, 2.92, 
2.35,2.23 0 



WO 2004/078719 



PCT/JP2004/002813 



HJfe#l2 T (4) : [1- (5-^DO-2-7;Vtn-4- { [ (2S) 
-4-jf?vV-3, Kn - 2 1 , 4 -^y/^t^y- 2 — f 

)V\ * h * $/} M fvv-" 1 H—4 ~y 3 

5 - m 

T L C : R f 0.61 (f P P*/^ : .?< 9 J^-fr : BfcBN 9:1: 0.1) ; 
1 H - NMR (CDC1 3 ) : 8 7.66, 7.50, 7.17, 6.81, 4.75, 4.30, 3.73, 3.39, 2.93, 2.40 o 

•$m$\2 1 (5) : [1- (5-^nn-2-7/VtD-4- { [ (2 S) 
10 -4-^^-3, Kn-2H-1, 

)V\ * h 3^} ^^y>f M - 5 - 2-jtf'A'- 1 H-^T >- K— 

TLC : R f 0.47 (^t3 0*M.:^';-^:ftl=9 : 1 : 0.1) ; 
1 H - NMR (CDCI3) : 6 7.65, 7.18, 6.82, 4.74, 4.30, 3.67, 3.39, 2.92, 2.35 0 

15 

Hjj^J2 2 (1) -tifei2 2 (6) 

H1&M2 2 (1) : [1- (4- { [ (2R) -l-xf/l/-2, 3-^fc 
Kp-IH- f f/kl ^ h=¥^} -2, 5-i^?vW<:/y* 

-Y/p) - 2 ^/v- 1 H-f y K-;y- 3 — Y/H fttt 

25 TLC : Rf 0.50 (f^^fy^ : : MN 5 : 5 : 1) ; 

1 H— NMR (CDCI3) : 6 7.48,7.18,7.05,6.72,6.65,6.47, 4.17,3.72,3.38,2.89, 
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2.34,2.27,2.14, 1.18. 

mmm22 (2) : [1- u- t [ (2R) -1-^-2, 

'Kb — 1 H-W y K—/V- 2 — f 7V;] ^ h - 2 , 5 - ^vl^W 
5 -T/V) - 5 -7/^B - 2 fvV- 1 f V K-/V- 3 )V\ 0gfe 
TLC : R f 0.50 Ogftk^jV : ^Mf-^ : W&t= 5 : 5 : 1) ; 
1 H - NMR (CDC1 3 ) . : 6 7.07, 6.78, 6.72, 6.66, 6.47, 4.16, 3.67, 3.38, 2.89, 2.30, 
2.26,2.14,1.18, 

10 " 2 (3) : Cl- (4- { [ (2R) -1-^-2, 3-$>fc 

KB-lH->f XK- Z^-2 — IVI"] * 
-2-^^/V- lH-^^K— /V- 3-4/^1 

TLC : R f 0.41 (^Bti/J>/kA : /V : ^=9 : 1 : 0.1) ; 

1 H— NMR (CDC1 3 ) : 6 7.56,7.06,6.65,4.92,4.20,3.75,3.40,2.96,2.42,2.23, 
15 I.I60 

HJS092 2 (4) : [1- (4- { [ (2R) -l-xf/V-2, 3-v^fc 
KB-1H-- -fVK— /V-2-- <f/kl ^ h^i^} -3-^^/^V^-Y/l') 
- 5 - 7/Vto - 2 - ^ f/W- 1 H-^f y 3 -^/V] gftg 

20 TLC : R f 0.52 ,(>pb*M : ' *9 J—fr : • SHB= 9 : 1 .: 0.1) ; 

1 H — NMR (CDCI3) : 5 7.55,7.12, 6.96,6.68,4.92,4.25,3.67,3.40,2.96,2.37, 

2.22,1.16o 

^»!l2 2 (5) : [1- (4- { [ (2R) -l-^JV-2, 3-^fc 
25 KB-1H— OF— 2 -.4*1 * h*is) -2, S-S^^/W*^ 
>/V) -2-^f^-lH— T^K-/V- 3— (Vkl tttt 

17Q 
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TL C : R f 0.56 : * — /V : BMN 9 : 1 : 0.1) ; 

1 H - NMR (CDC1 3 ) : 5 7.47, 7.10, 6.66, 4.15, 3.70, 3.35, 2.90, 2.3 1, 2.24, 2.19, 
1.16, 

5 mmm22 (6) V ci- (4- { c (2R) -1-^-2,- 3-v?t 

Kn — lH-'f V K*-A'— .2 — ^f/V] b^v/} -2, 3 -S?;* ^/W^V 
>f /W) - 5 - 2 ^/V- 1 H— ( V Y—)V- 3 -4>V\ mm . 

T L C : R f 0.43 n nsivKZv: * $ / — )V : 9:1: 0.1) ; 

1 H - NMR (CDC1 3 ) : 5 7.17, 6.74, 6.47, 4,15, 3.66, 3.39, 2.90, 2.22, 1.16 0 

10 

3PJ3te^£^1"5ti:#6mm, J^^mm, l^l OOmgOteil O 

15 "• (2-^/V—l- ( (6- ( ( (2S) -4-^^-3, 4-i?K K 
o-2H-l, '4-^XWS?yr2->f/I')' * f^rV) -3-fc'ys^ 
~/V) # /V^-Zl^) K~A'- 3 ->T /U) g^H • 5.0 g 

• #/I^Wf^/Ha-^*A^^ (WW) ' 0.2g 
" '> xTTVVWt*?*W& (iWffftl). . 0.1 g 

20 'ft^t/Wn-^ ••••••4.7g 

®fflM2 : 

M@fc5V^5ji^0U 5m If 5 oT ^y/Hd^L, fcjfefcJ: B 
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• ( (6- ( ( (2S) -4-^^-3, 4-i?tK 

P-2H-1, 4-^vmt^v-2- <;v) *Y**s) -3 -try 5? 
>p)Vi£~)V) — i u-4 y K— /i— 3 mk • • • • *2.0g 

jV 20 g 

5 'HWtK -1000m 1 

(I) ' t?***t«*»S'fb'&*tt, CRTH2ffm^U 

&k. mm, m, m&mm&, m&m&m, 

Ife, HH*S& if) . « ttW«tt»!feftv ^?M«MWF* AkffR' 

181 
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:jpt/iNfcttifct& jm&Mw* mumm, m*. 

JMfcttAJffftftW' , #*K#7^ (3lo**fflfc «3Tftjlf).'fcj:9- 
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.M & £> ft ffl 

l. -jW (I) 




5 (5£*, 

R'li (l)-COR fl S, *fett-.(2)-CH a OR 7 ai***3U 
R 6 tt ■ (1)*S6S, (2) C 1 ~ 6 T /V a =3r (3)-NR 8 R 9 S;(4)7x ^/V 

att?iWft*^fc.c i ~6 r/va.^ak (5)c 2-6 tv^^^S' 

10 R 7 & (l)7K*m^. (2)C2~67V/H^U 

R 8 *5 ^TjtR^i^tu^MteLT, (l)7kiH!I^\ (2)C 1-6T/^;H, £fc 
f* (3)-S O 2 R 10 g£^:bU 

R 10 te (1)C1~6T;WS, (2)^^-1. (3KPl-ll:i 

15 Dtt (1)W3\ (2)Cl~67/^wyI, (3)C2-6 W-V>'^ 
(4)-0- (C 1-67;^^) -Sfc^frU 
R a f± (1)C l-6 7/^;H>(2)C i'v67;l'3dr>/S > (3)^P^yI^ 

(4) h v ^ut^/vm, (syyr/m, w^mm, *tc& wimwtt&fru 

R 3 *3j:7j?R 4 ^-?rti-?ti^b-C, (l)TK^m^v (2)C l~6T/^=3f/^ 
20 (3)C1~6 7/V3^I, (4)C l-eT/l^^g^ffi^tlfcC 1~6T 
(5)/M=^Vig^ (6)~hng> (7)-NR u R 12 I, (8)hy^n^ 

(9)^ry^ (io)*sa6, (ii)> y^n* r*^M*bu 
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R^&XTfRVfcztiztim&Lx, *mm*. -state l^eT^^m* 

mf± 1 ~ 3 ft tt 4 9 , 

.nttl~4©Wfe-e*>0^ 
5 R'ttR", R 5_2 > R^ 3 > R 5 " 4 > R^SfcttR^Sr^frU 

T'fc £V^C 1 — 1 5 7A**?AS& (T^/V^ttC 1 ~6 T 

7kSI3l> fr/£, ^"^y*5J;Tjt-NR 13 R 14 S , R W *3J; 
10 TjR^^^n^LTTK^M^ C2-6 7/^ 

. -ty^jvm, Cl-6TWSiac 

*£jftTfcil^) , (2)l~50O^jW^J;tj«/*fctta]»JR-?*C*tift. 
15 XL^tlTV>T^«J;V>C 2~1 5 (7^s^IttC1^8 7^ 

R ia &£T$R i4 nimkmcmmzmt>-ro ) a>fc«R&*i5'i~-i 20 

'©2rThKft£;h/rfc«fcV'0 , $7tf* (3)1-5 tt©WlfJK^J:0«/*fcW:« 

20 fici-67^a.^s,>Nn^gf v -xrvs, *-*y*5J:tf 

-NR 13 R 14 S (36*, R 13 *5J:^R 14 «|!f|Bi:^CS^^^-t- 0 ) *»fe31 
1-1 2#0gT*fi&£;h/Tfc J:v>) Sr**>L (fcfcU ^IBR 5 " 3 , 

R 5_3 te (1)C 1 -6 T/l/a^a^KftSflfcC 1 ~ 6 TVl"*/^, 
25 (2)C 1 ~ 6 T/Va ^g-CittfeSftfcC 1 ~ 6 7/Va ^r^SSr^b U 
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R 5 - 4 ** (i)^f i ooiii^ tit £fctei^4«©fc*JK-?\ . 

m^^a;rj?/^fcf*W^-e*tm^btb-CV^T^ J:^c 1-1 57 
T/i, zt*y& j:D?-NR 15 R 16 S (lt v R'^itFR^ttiftiii 

*/\om*mt>~r 0 ) d^i^nsi-i 2mo&xw&£tixh£<7u 

^TLbthZmmUtt (a)C 1 - 6 7^*^V (b)C 1 - 6 7^a 

M- 4 T**& £ tlfc C 1 ~ 6 T /V3r/V^ * fete (f)-^x n m~ 4 £ ft 

Jg^gt&^btrcv^-cty^c 2~1 5 7^=/H (T/^-/Vg« 
15 C 1~6T/V=i=3r^ ADfyJI^ 7j<m^> v'T/g, ^y*5«j;^- 

nr i6 r i6 i m*s R is &£T$R i6 nmmkmv,m&zmt>i-o ) >s>MiR 

^tl5 1~l 2ii^^gm^T l l>J:<. ItM^5lfJI^(a) 

0 1-67/^/1^ ^ci-er/v^^^T^m^tbTtci-er/v^ 

/l"£> (c)^^-4, (d)^n^-4, (e)Mmm-4XW&£htcC l~6 
20 T/^/v^ (f)^r oft- 4 -CMlSftfcC 1 ~ 6 7;^/vS(ao 

xm&&nxh£.^) ^ £fct* (3)&T ioo^jg^--egtifex.btt, £b 

mmm*&£Tf/*tcnmnm*xm&*-t>tix 

J^C 2~1 5 7/V^^/H (T/^^/^fiC 1 ~ 6 T/l^^^ 

vMa^yjOi^ /KS^ ixT/^ ^y*5iT^-NR 15 R 16 S m*. R 1S 

25 *5«tTj?R 16 «ttnB^I^CS^?r^i-o ) frbm$L1SfrlZ> 1~1 2<@<£g-?ff 
m£*VC%£<> m^bftS^ilfl^te (a)C 1-67/^/H, (b)C 
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i ~ 6 y>=» *fmx*m&:£tife c i ~ 6 r/^/^m, (c)$tmn- a , (d)^ 

5 R 5 " 5 ^ (1)C 1-15 T/l^/l^ (2)C 1 ~ 1 5 TA'a dri/g, (3)# /Vtf* 
(6)Cl~4m;vftS^U 

R 5 - 6 ** (l)^ny^^ N (2)T 5 /S, (3)~ h nS; (4);XT/ (5) 
U 

10 GttG^SfcttG.'&afcbU' 

.g 1 w: (i)¥3»^ : (2) i ~ 2®<Dmmm*&£Tfi/t.it\mnm*-em%mz- 

15 'gttftttS* *fd«C l~4T^=dr^-e»$^-C^J;V^ , (4)-GO 
NR 17 -i, (5)-NR 18 CO-I, (6)-S0 2 NR 19 -S, (7)-NR 20 SO 2 

20 . V* (T/^^y^ttTKBfe^ ^fc«Cl-4T^3dr:>'^gm^^T 1 b 
«t**.e>tL5tt[*JW-?tt (a)Cl~6T/V=3r/^ (b)Cl~6 7/V 
**ismxm&:&tltcC 1^67;^;H, (c)^i-5,(dKof-5, 
(e)#&8£- 5 -C«£tlfcC 1 ~ 6 T/W^« > Sfctt (^TPl- 5 
/^$ttfeCl'-6r/^/V'SlJ:J:oT«l$tb*Ct>J;v>) N ?-1tn (2)&-f l 
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m^kftS^fiW* (a)Cl~6 7WS, (b)G1^6 7^3^^S"e 
m^fcCl~6T7l-^S, (0)^*^-5, (e)^^ 
- 5 T*W&£tlitC 1 - 6 TVl^/l^ (f)~ro^- 5 *eJMfe$ 

R 1 \'r 18 v R^Jcr^R^Wc^tl^^bT, '**]J^K 4fcttCl~6 
(ringl) J* 2 , *fcf± '(^fni- 2 Sr^fcU 



lo 1, $mm-3.* 

atpI- l, ^701-3, fc^^fo 

mm-i, &m$k-2, mmm-z, mm- 4, 

.■*jl^PJx»StUX, (l)Cl-6W/Hs (2)C1~1 07/Va^VS> (3) 
20 CI- 6 TA^a ^S/gT'g&^ftfcC 1 ~6 T/l^A^ (4)/v* ? >JJf^> 
{Spmm, (6)hy/NH^^/^ (7)-hn^ (8)-NR 21 R 22 I> (9)7*~ 
71/36, (10)7*/ ^^*> (ll)^^y^s (12)C 2~6 T^Vg, (13)^T/g, 

*5«fci^(i4)— s o 2 R^mfrbmiR&friz i ~ 5 i@tf>&-es&£*i/t t> 
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R 23 |j:Cl-67WMibU 
Ate (l)^/«^/V^(2)-S (0) p -i,(3)'GMfcft (4)G a 'Sr*t>U 

5 te (l)-£*£3\ Sfctt (2)rm^^Sr^1- e 

fc«U «T©(l)fcJ:t^)©fc^*:KK ; 

(1) 2- (1- -2-^^-5-^ l*3r 

(2) 2- (1- (4-7x-/Ky^;U) -2-^^-5-^ ^'Wy 
10 MK^/l^*^/!/. ) 



15 



2. (1-1) 



/ R 3, fT ^T"^ ; — D-R 1 
(R)m VA M A, 




(i-i) 



20 3. HRS: (1-2) 
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(R 3 W 



-D— R 




(1-2) 



4. -jR5*'(I-l-l) 



,D— R 




(1-1-1) 



ring14— R e 



10 *z<oWmm. hV<*ZZ:tilb<0~7xi K7>^, 



5. -jt£5£ (1-1-2) 
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D 





(1-1-2) 



O 



,5 



(R 4 ), 



'n 



6. (I -1-1) fc&V^ R z fr (i) C1~6 7;^;H, (2) 
Gl~6T/^3^^ (3)^13^1^ (4) ■>y/M3>^at, (5) 

10 K7^. 

7. -jtta; (i-i-i) ^*3v>r, R 2 ^^M^T*fe'5it^^iS4iB 



20 9. R 6 ^R"*^U ^oG^G a ^*>ttf^©«5fiB8ffi*©^>K 



5 



15 
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10 12. 0)R'tfR"frgfcU a*oG#G l fc*fciTK (Z)R**e-. 

13. (1) (5-^PP-l- (4- ( ( (2S) -4, 6-^^-3, 
15 4-S?t KB-2H-1, 4-^yXt^t^-2— f/H ^ K^V) 
i/^/W) - 2 ^vf- 1 f y K— /V- 3 Ml^ 
(2) (1- (4- ( ( (2S) -4, 6-v^9vl—3, 4-$?fcKP-2H 
-1, 4-^XtWy-2-^;l/) ^y^7P) -2, 5 

-^f;v-iH-^yK-;v-3-^f^) gt*&- 

20 (3) (1- (4- ( ( (2S) -4, 6-v^9VW-3, 4-$>fc.K*-.2H 
-1, 4-^Xt^t^y-2-^;U) ^ I^vO -3-^f;l/-<y^ 
/P> -5-7^tD-2-^f/V-l H--f y K— /W— 3 — T/W) ti&L>" 

(4) (1- (2-^no-4- ( ( (2 S) - 6 - 4 ^/W- 3 , 
4-5?tKo-2H-l, 4-^yX^i^^V-2-^/l^) ^ ^ 

25 y/^/H -2, m x 

(5) (5-^pp-I- (4- ( ( (2S) -6-!7/I^-n-4-^^yl— 3, 
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Kn-2H-1, 4^yXt^t^-2-^) * — 
/V) - 2-* J-fr- 1H-4V 3 -4M 0Wts 

(6) (1- (4- ( ( (2S) -6-7^-4-^^-3, F 
P-2H-1, 4-^X^t^-2-^f^) ^ h^) -2, 5-^ 

5 p< ^/WO'W /v) - 2 - ^ 1 H — f y 3 — f M ffigt^ 

(7) (4- ( ( (2 S) - 6 -7/V*U-4 -*1r>X>- 
3, 4-^t KP-2H-1, 4-^X**Vi?>-2-4/\') * h^y) 

- 2 , 5 - *J > 9 j M - 2 - f-fis— lH-^y K— /V- 3 -vf 

10 (8) (1- (4- ( ( (2S) -4, 6-^^-3, 4-^tKct-2H 

- 1 , 4 -^<^X^f-^><- 2 -4 M * h - 3 - * 'f/^^M 
;V) - 2 , 5 - S?* l H-^y -K— /V'- 3 — T /W) ftfit 

(9) (1- (4- ( ( (2S) -4, 6-^^-3, 4-^tFo-2H 
-1, 4--<^X^f-^>'-2— T/P) -2-^^-o-^-r 

15 M - 5 - 2-^^;v- 1 H-^T ^ K-/V- 3 ->f AO 

(10) 1 - (4- ( ( (2 S) - 6 -7JV*v- 4 ~^)V- 3, 
4-v?t KD-2H-1, 4-'<yXt= 3 ft^>'-2-^;l/) ^ - 
2, -2-^^-lH-^VK- >\>-Z->t>V) 

20 (11) (1- (4- ( ( (2S) - 6 4-p^A— 3, 4 -^fcK 
P-2H-1, 4-^<^X^^^^-2-^^) * ~2, 5-^ 

* ^A"<y W AO -2,5- ^vw- 1 H — r is K-A-- 3 ->f AO @£ 

Ik 

(12) (1- (4- ( ( C2S) -4, 6-^^-3, 4-^tKn-2H 
25 -1, 4-^<yXtWy-2- YAO *h*is) -2, 5-^?7W< 
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ABSTRACT 



An indole derivative compound represented by formula (I) 




(wherein the symbols in the formula are as mentioned in the specification) and a salt thereof. 
Since the compounds represented by formula (I) binds to PGD 2 receptors and shows 
antagonistic activity, they are believed to be useful for prevention and/or treatment of diseases 
such as allergic disease (such as allergic rhinitis, allergic conjunctivitis, atopic dermatitis, 
bronchial asthma and food allergy), systemic mastocytosis, systemic mast cell activating 
disorder, anaphylaxis shock, airway contraction, urticaria, eczema, diseases accompanied by 
itch (such as atopic dermatitis, urticaria), diseases (such as cataract, retinal detachment, 
inflammation, infection and sleep disorder) which are generated secondarily as a result of 
behavior accompanied by itch (such as scratching and beating), inflammation, chronic 
obstructive pulmonary diseases, ischemic reperfiision injury, cerebrovascular accident, 
autoimmune disease, chronic articular rheumatism, pleuritis, ulcerative colitis and irritable 
bowel syndrome. 



CLAIMS 

1 . A indole derivative compound represented by formula (I) 



, R 3> I' : ;■ — D-R 1 



(I) 



frhiglV-R 5 

wherein R 1 represents (1) -COR 6 or (2) -CH 2 OR 7 ; ' . 

R 6 represents (1) hydroxy, (2) Cl-6 alkoxy, (3) -M'R'.tf Cl-6 alkoxy 
substituted with phenyl or (5) C2-6 alkenyloxy; 

R 7 represents (1) a hydrogen atom or (2) C2-6 acyl; 

R and R each independently represents (1) a hydrogen atom, (2) Cl-6 alkyl or (3) - 

S0 2 R 10 ; 

R 10 represents (1) Cl-6 alkyl, (2) carbocycle-l or (3) heterocycle-1; 
D represents (1) a single bond, (2) Cl-6 alkylene, (3) C2-6 alkenylene or (4) -O- 
(Cl-6 alkylene)-; 

R 2 represents (1) Cl-6 alkyl, (2) Cl-6 alkoxy, (3) a halogen atom, (4) 
trihalomethyl, (5) cyano, (6) hydroxy or (7) a hydrogen atom; 

R 3 and R 4 each independently represents (1) a hydrogen atom, (2) Cl-6 alkyl, (3) 
Cl-6 alkoxy, (4) Cl-6 alkyl substituted with Cl-6 alkoxy, (5) a halogen atom, (6) nitro, (7) - 
NR n R 12 , (8) trihalomethyl, (9) cyano, (10) hydroxy or (1 1) trihalornethoxy; 

R n and R 12 each independently represents a hydrogen atom or Cl-6 alkyl; 

m represents an integer of 1 to 3 or 4; 

n represents an integer of 1 to 4; 

R 5 represents R M , R 5 ' 2 , R 5 " 3 , R 5 " 4 , R 5 ' 5 or R 5 " 6 ; 

R 5 " 1 represents — G — ^ng2^; 

R 5 * 2 represents (1) CI -15 alkyl may be substituted with 1-5 of an oxygen atom 
and/or a sulfur atom, in which the alkyl may be substituted with 1 to 12 substituent(s) selected 
from Cl-6 alkoxy, a halogen atom, hydroxy, cyano, oxo and NR 13 R 14 , in which R 13 and R 14 
each independently represents a hydrogen atom, Cl-6 alkyl, C2-6 alkenyl, phenyl, benzoyl, 
naphthyl, phenyl substituted with Cl-6 alkyl, or Cl-6 alkyl substituted with phenyl or cyano, 
(2) C2-15 alkenyl may be substituted with 1-5 of an oxygen atom and/or a sulfur atom, in 
which the alkenyl may be substituted with 1 to 12 substituent(s) selected from Cl-6 alkoxy, a 
halogen atom, hydroxy, cyano, oxo and NR 13 R 14 , in which R 13 and R 14 have the same 
meanings as described above, or (3) C2-15 alkynyl may be substituted with 1-5 of an oxygen 



atom and/or a sulfur atom, in which the alkynyl may be substituted with 1 to 12 substituent(s) 
selected from Cl-6 alkoxy, a halogen atom, hydroxy, cyano, oxo and NR n R 14 , in which R 13 
and R 14 have the same meanings as described above, except a group represented by R 5 3 and 
R 5 " 5 described below; 

R 53 represents (1) Cl-6 alkyl substituted with Cl-6 alkoxy or (2) Cl-6 alkoxy 
substituted with Cl-6 alkoxy; 

R 5 " 4 represents (1) C1-I5 alkyl which is substituted with one nitrogen atom and 
may be further substituted with 1 to 4 of a nitrogen atom, an oxygen atom and/or a sulfur 
atom, in which the alkyl may be substituted with 1 to 12 substituent(s) selected from Cl-6 
alkoxy, a halogen atom, hydroxy, cyano, oxo and NR 15 R 1<5 , in which R 15 and R 16 each 
independently represents a hydrogen atom, Cl-6 alkyl, C2-6 alkenyl, phenyl, benzoyl, 
naphthyl, phenyl substituted with Cl-6 alkyl, or Cl-6 alkyl substituted with phenyl or cyano, 
and the substituted nitrogen atom may be substituted "with (a) Cl-6 alkyl, (b) Cl-6 alkyl 
substituted with Cl-6 alkoxy, (c) carbocycle-4, (d) heterocycle-4, (e) Cl-6 alkyl substituted 
with carbocycle-4 or (f) Cl-6 alkyl substituted with heterocycle-4, (2) C2-15 alkenyl which is 
substituted with one nitrogen atom and may be further substituted with 1 to 4 of a nitrogen 
atom, an oxygen atom and/or a sulfur atom, in which the alkenyl may be substituted with 1 to 
12 substituent(s) selected from Cl-6 alkoxy, a halogen atom, hydroxy, cyano, oxo and 
NR 15 R 16 , in which R 15 and R 16 have the same meanings as described above, and the 
substituted nitrogen atom may be substituted with (a) Cl-6 alkyl, (b) Cl-6 aJkyl substituted 
with Cl-6 alkoxy, (c) carbocycle-4, (d) heterocycle-4, (e) Cl-6 alkyl substituted with 
carbocycle-4 or (f) Cl-6 alkyl substituted with heterocycle-4) or (3) C2-15 alkynyl which is 
substituted with one nitrogen atom and may be further substituted with 1 to 4 of a nitrogen 
atom, an oxygen atom and/or a sulfur atom (in which the alkynyl may be substituted with 1 to 
12 substituent(s) selected from Cl-6 alkoxy, a halogen atom, hydroxy, cyano, oxo and 
NR 15 R 16 , in which R 15 and R 16 have the same meanings as described above, and the 
substituted nitrogen atom may be substituted with (a) Cl-6 alkyl, (b) Cl-6 alkyl substituted 
with Cl-6 alkoxy, (c) carbocycle-4, (d) heterocycle-4, (e) Cl-6 alkyl substituted with 
carbocycle-4 or (f) Cl-6 alkyl substituted with heterocycle-4; 

K 5 ' 5 represents (1) Cl-15 alkyl, (2) CMS alkoxy, (3) carboxyl, (4) Cl-4 
alkoxycarbonyl, (5) trihalomethyl or (6) Cl-4 alkylthio; 

R 5 ' 6 represents (1) a halogen atom, (2) amino, (3) nitro, (4) cyano or (5) hydroxy; 

G represents G 1 or G 2 ; 

G 1 represents (1) a single bond, (2) Cl-6 alkylene may be substituted with 1 to 2 
oxygen atom and/or sulfur atom, in which the alkylene may be substituted with hydroxy or 
Cl-4 alkoxy, (3) C2-6 alkenyl ene may be substituted with 1 to 2 oxygen atom and/or sulfur 
atom, in which the alkenylene may be substituted with hydroxy or Cl-4 alkoxy, (4) -CONR 17 -, 
(5) -NR 18 CO-, (6) -S0 2 NR 19 -, (7) -NR 20 SQ2- or (8) -N=N-; 

G 2 represents (1) Cl-6 alkylene which is substituted with one nitrogen atom and 
may be further substituted with 1 to 2 of a nitrogen atom, an oxygen atom and/or a sulflir 
atom, in which the alkylene may be substituted with hydroxy or Cl-4 alkoxy, and the 



substituted nitrogen atom may be substituted with (a) Cl-6 alkyl, (b) Cl-6 alkyl substituted 
with Cl-6 alkoxy, (c) carbocycle-5, (d) heterocycle-5, (e) Cl-6 alkyl substituted with 
carbocycie-5 or (f) Cl-6 alkyl substituted with heterocycle-5, or (2) C2-6 aJkenylene which is 
substituted with one nitrogen atom and may be farther substituted with 1 to 2 of a nitrogen 
atom, an oxygen atom and/or a sulfur atom, in which the alkenylene may be substituted with 
hydroxy or C 1-4 alkoxy, and the substituted nitrogen atom may be substituted with (a) Cl-6 
alkyl, (b) Cl-6 alkyl substituted with Cl-6 alkoxy, (c) carbocycle-5, (d) heterocycle-5, (e) Cl- 
6 alkyl substituted with carbocycle-5 or (f) Cl-6 alkyl substituted with heterocycle-5; 

R 17 , R 18 , K 19 and R 20 each independently represents a hydrogen atom or Cl-6 

alkyl; 

represents (1) carbocycle-2 or (2) heterocycle-2; 

represents (1) carbocycle-3 or (2) heterocycle-3; 

carbocycle-1, carbocycle-2, carbocycle-3, carbocycle-4 and carbocycle-5 each 
independently represents C3-15 mono-, bi- or tricyclic carboaryl which may be partially or 
fully saturated; 

heterocycle-1, heterocycle-2, heterocycle-3, heterocycle-4 and heterocycle-5 each 
independently represents 3-15 membered mono-, bi- or tricyclic heteroaryl containing 1 to 5 
of hetero atom which is selected from an oxygen atom, a nitrogen atom and a sulfur atom, 
which may be partially or fully saturated; 

carbocycle-1, carbocycle-2, carbocycle-3, carbocycle-4, carbocycle-5, 
heterocycle-1, heterocycle-2, heterocycle-3, heterocycle-4 and heterocycle-5 each 
independently may be substituted with 1 to 5 of substituent(s) selected from (1) Cl-6 alkyl, 
(2) Cl-10 alkoxy, (3) Cl-6 alkyl substituted with Cl-6 alkoxy, (4) a halogen atom, (5) 
hydroxy, (6) trihalomethyl, (7) nitro, (8) -NR 21 R 22 , (9) phenyl, (10) phenoxy, (11) oxo, (12) 
C2-6 acyl, (13) cyano or (14) -SOjR 23 ; 

R 21 and R 22 each independently represents a hydrogen atom or Cl-6 alkyl; 

R 23 represents Cl-6 alkyl; 

A represents (1) carbonyl, (2) -S(0) p -, (3)G ] or (4)G 2 ; 
p represents 0 or an integer of 1 to 2; 
----- represents (1) a single bond or (2) a double bond; 
except for compounds of (1) and (2); 

(1) 2-(l-(4-benzyloxybenzoyl)-2-methyl-5-methoxyindol-3-yl)acetic acid methyl 
ester, 

(2) 2-( 1 -(4-phenylbenzoyl)-2-methyl-5-methoxyinddl-3-yl)acetic acid methyl ester), 
a salt thereof, an N-oxide thereof, a solvate thereof or a prodrug thereof. 





2, The indole derivative compound according to claim 1, which is represented by 
formula (1-1) 



(R 3 ), 



m ii 




(i-i) 



wherein all symbols have the same meanings as described in claim 1, 
a salt thereof, an N-oxide thereof, a solvate thereof or a prodrug thereof. 

3. The indole derivative compound according to claim 1, which is represented by 
formula (1-2) 




(1-2) 



wherein all symbols have the same meanings as described in claim 1, 
a salt thereof, an N-oxide thereof, a solvate thereof or a prodrug thereof. 



4. The indole derivative compound according to claim 2, which is represented by 
formula (1-1-1) 



(R )i 



D— R 



m il 




(1-1-1) 



wherein all symbols have the same meanings as described in claim 1, 
a salt thereof, an N-oxide thereof, a solvate thereof or a prodrug thereof. 



5. The indole derivative compound according to claim 2, which is represented by 
formula (W -2) 




(1-1-20 



wherein all symbols have the same meanings as described in claim 1, 
a salt thereof, an N-oxide thereof, a solvate thereof or a prodrug thereof. 

6. The indole derivative compound according to claim 4, wherein, in formula (I- 
1-1), R 2 is (1) Cl-6 alkyl, (2) Cl-6 alkoxy, (3) a halogen atom, <4) trihalomethyl, (5) cyano or 
(6) hydroxy, a salt thereof, an N-oxide thereof, a solvate thereof or a prodrug thereof 



7. The indole derivative compound according to claim 4, wherein, in formula (I- 
1-1), R 2 is a hydrogen atom, a salt thereof, an N-oxide thereof, a solvate thereof or a prodrug 
thereof. 



8. The indole derivative compound according to claim 6, wherein f ringlj is 
benzene, a salt thereof, an N-oxide thereof, a solvate thereof or a prodrug thereof. 

9. The indole derivative compound according to claim 6, wherein R 5 is R M and G 
is G 2 , a salt thereof, an N-oxide thereof, a solvate thereof or a prodrug thereof. 

10. The indole derivative compound according to claim 8, wherein R 5 is R 5 ' 2 , a 
salt thereof, an N-oxide thereof, a solvate thereof or a prodrug thereof 

11. The indole derivative compound according to claim 8, wherein R 5 is R 5 " 4 , a 
salt thereof, an N-oxide thereof, a solvate thereof or a prodrug thereof 



12. The indole derivative compound according to claim 8, wherein (1) R 5 is R 5 " 1 
and G is G 1 , or (2) R 5 is R 5 " 3 , a salt thereof, an N-oxide thereof, a solvate thereof or a prodrug 
thereof 



13. The indole derivative compound according to claim 12, which is selected 
.from the group consisting of 

(1) (S-chloro-lW^SKe-dimethyl^Adihydro^H-l^-benzoxazin-a- 
yl)methoxy)benzoyl)-2-methyl- lH-indol-3 -yl)acetic acid, 

(2) (1 -(4-(((2S)-4,6-dimethyI-3 5 4-dihydro-2H- 1 3 4-benzoxazin-2- 
yI)methoxy)ben2oyl)-2,5-dimethyl- lH-indol-3-yl)acetic acid, 

(3) (lW^SKe-dimethyl^^-dihydro-^-I^-benzoxazin^-yOmethoxy)^- 
methyIbenzoyl)-5 -fluoro-2-methyl- 1 H-indol-3 -yl)aceti c acid, 

(4) (l-(2-chloro-4-(((2S)-6-fluoro-4-methyl-3,4-dihydro-2H-l,4-benzoxazin-2- 
yl)methoxy)benzoyl)-2,5-dimethyl- lH-indol-3-yl)acetic acid, 

(5) (5-chloro-l-(4-(((2S)-6-fluoro-4-methyl-3,4-dihydro-2H-l,4-benzoxazin-2- 
yl)methoxy)-3-methylbenzoyl)-2-methyl- lH-indol-3-yI)acetic acid," 

(6) (l-(4-(((2S)-6-fluoro-4-methyl-3,4-dihydro-2H-l,4-benzoxazin-2-yI)methoxy)- 
2,5-dimethylbenzoyl)-2-methyi- 1 H-indol-3 -yl)acetic acid, 

(7) (5-fluoro-l -(4-(((2S)-6-fluoro-4-methyl-3,4-dihydro-2H- 1 ,4-benzoxazin-2- 
yl)methoxy)-2,5-dimethylbenzoyl)-2-methyl-lH-indol-3-yl)acetic acid, 

(8) (l-(4-(((2S)-4,6-dimethyl-3,4-dihydro-2H-l,4-benzoxazin-2-yI)methoxy)-3- 
methy)benzoyl)-2,5-dimethyl-lH-indol-3-yl)acetic acid, 

(9) (l-(4-(((2S)-4 > 6-dimethyl-3,4-dihydro-2H-l,4-benzoxazin-2-yl)methoxy)-2- 
methylbenzoyl)-5-fluoro-2-methyl-lH-indol-3-yl)aceticacid, 

(10) (5-chloro-l-(4-(((2S)-6-fluoro-4-methyl-3,4-dihydro-2H-l,4-benzoxazin-2- 
yI)methoxy)-2,5-dimethylbenzoyl)-2-methyl-lH-indol-3-yI)acetic acid, 

(11) (l-(4-(((2S)-6-fluoro-4-methyl-3,4-dihydro-2H-l,4-benzoxazin-2-yl)methoxy)- 
2,5-dimethylbenzoyl)-2,5-dimethyl-lH-indol-3-yl)aceticacid, 

(12) (l-(4-(((2S)-4 > 6-dimethyl-3,4-dihydro-2H-l,4-benzoxazin-2-yl)methoxy)-2,5- 
dimethylbenzoyl)-5-fluoro-2-methyl-lH-indoI-3-yl)acetic acid, and 

(13) (l-(4-(((2S)-4 ) 6-dimethyl-3,4-dihydro-2H-l,4-benzoxazin-2-yl)methoxy)-2,5- 
dimethylbenzoyl)-2-methyl- 1 H-indol-3-yl)acetic acid, 

a salt thereof, an N-oxide thereof, a solvate thereof or a prodrug thereof. 

14. The indole derivative compound according to claim 6, wherein ^ringl^ is 

carbocycle-2, except for benzene, and R 5 is R 5 " 1 , R 5 * 2 , R 5 * 3 or R M , a salt thereof, an N-oxide 
thereof, a solvate thereof or a prodrug thereof. 

15. The indole derivative compound according to claim 6, wherein (ringl) j s 

heterocycle-2 and R 5 is R 5 ' 1 , R 5 ' 2 , R 5 * 3 or R 5 ' 4 , a salt thereof, an N-oxide thereof, a solvate 
thereof or a prodrug thereof. 



16. A CRTH2 receptor antagonist comprising the indole derivative compound 
according to claim 1, 2<I-(4-ben2yloxybenzoyl)-2-methyl-5-methoxyindbl-3-yI)acetic acid 
methyl ester, or 2-(l-(4-phenylben2oyl>2-methyI-5-methoxyindol-3-yI)acetic acid methyl 
ester, a salt thereof, an N-oxide thereof, a solvate thereof or a prodrug thereof as an active 
ingredient. 

17. The CRTH2 receptor antagonist according to claim 16, which comprises the 
compound according to claim 4 as an active ingredient. 

18. A DP receptor antagonist comprising the compound according to claim 1, 2- 
(I-(4^benzyloxybenzoyl)-2-methyl-5-methoxyindol-3-yl)acetic acid methyl ester, or 2-(l-(4- 
phenylbenzoyl)-2-methyl-5-methoxyindol-3-yl)acetic acid methyl ester, or a pharmaceutical^ 
acceptable salt thereof as an active ingredient 

19. A pharmaceutical composition comprising the compound according to claim 1 
as an active ingredient. 

20. The pharmaceutical composition according to claim 19, which is an agent for 
prevention and/or treatment of allergic disease, systemic mastocytosis, systemic mast cell 
activating disorder, anaphylaxis shock, airway contraction, urticaria, eczema, pimples, allergic 
bronchial pulmonary aspergillosis, sinusitis, migraine, nasal polypus, anaphylactic vasculitis, 
eosinophilia, contact dermatitis, diseases accompanied by itch, diseases which is generated 
secondarily as a result of behavior accompanied by itch, inflammation, chronic obstructive 
pulmonary diseases, ischemic reperfiision injury, cerebrovascular accident, autoimmune 
disease, cerebral lesion, hepatopathy, graft rejection, chronic articular rheumatism, pleuritis, 
osteoarthritis, Crohn's disease, ulcerative colitis, irritable bowel syndrome, sleep disorder or 
aggregation of platelets. 

21. A medicament comprising a combination of the indole derivative compound 
according to claim 1, a salt thereof, an N-oxide thereof, a solvate thereof or a prodrug thereof, 
and at least one or more agent(s) selected from DP antagonist, antihistamine agent, 
suppressor for mediator liberation, inhibitor for thromboxane synthase, antagonist for 
thromboxane A2 receptor, antagonist for leukotriene receptor, steroid, stimulant for a- 
adrenaline receptor, xanthine derivative, anticholinergic agent and/or suppressor for nitrogen 
monoxide synthase. 

22. A method for antagonizing CRTH2 receptor, which comprises administering 
to a mammal an effective amount of the indole derivative compound represented by formula 

a) 
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wherein all symbols have the same meanings as described in claim 1, 2-(l-(4- 
benzyloxybenzoyl)-2-methyl-5-methoxyindol-3-yl)acetic acid methyl ester, 2-(l-(4- 
phenylbenzoyl)-2-methyl-5-methoxyindol-3-yl)acetic acid methyl ester, a salt thereof, an N- 
oxide thereof, a solvate thereof or a prodrug thereof. 

23. Use of the indole derivative compound represented by formula (I) 
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(I) 



wherein all symbols have the same meanings as described in claim 1, 2-(l-(4- 
benzyloxybenzoyl)-2-methyl-5-methoxyindol-3-yl)acetic acid methyl ester, 2-(l-(4- 
phenylben2oyI)-2-methyl-5-methoxyindol-3-yl)acetic acid methyl ester, a salt thereof, an N- 
oxide thereof, a solvate thereof or a prodrug thereof for the manufacture of a CRTH2 receptor 
antagonist. 



DESCRIPTION 



INDOLE DERIVATIVE COMPOUNDS AND PHARMACEUTICAL AGENTS 
COMPRISING THE COMPOUND AS AN ACTIVE INGREDIENT 

Technical Field 

The present invention relates to an indole derivative compound. More 
particularly, the present invention relates to: 

(1) an indole derivative compound represented by formula (I) 




(in the formula, all symbols have the same meanings as those which will be mentioned later), 
a salt thereof, an N-oxide thereof, a solvate thereof or a prodrug thereof, 

(2) a process for producing the same and 

(3) a pharmaceutical agent containing the same as an active ingredient. 
Background Art 

Prostaglandin D 2 (abbreviated as PGD 2 ) has been known as a metabolite in an 
arachidonic acid cascade and is considered to be one of chemical transmitters participating in 
allergic diseases such as allergic rhinitis, bronchial asthma and allergic conjunctivitis. It has 
been known that PGD 2 is produced in and liberated from mast cells, macrophage or Th2 cell, 
etc. and that the liberated PGD 2 shows an activity of constriction of bronchus, promotion of 
hemal permeability, dilation or constriction of vessels, promotion of secretion of mucilage, 
inhibition of aggregation of platelets, chemotaxis of eosinophil, basophil or lymphocyte, and 
enhancement of cytokine production from lymphocyte. It has been also reported that PGD 2 
induces airway constriction and nasal obstruction symptoms in vivo as well and an increase in 
PGD 2 concentration in pathological lesion of patients suffering from systemic mastocytosis, 
nasal allergy, bronchial asthma, atopic dermatitis, urticaria, etc. (N. Engl. J. Med. 1989; 303; 
1400-4, Am. Rev Respir. Dis. 1983; 128: 597-602, J. Allergy Clin. Immunol 1991; 88; 33-42, 
Arch. Otolaryngol Head Neck Surg. 1987; 113 : 179-83, 1 Allergy Clin Immunol. 1988; 82: 
869-77, J. Immunol, 1991; 146: 671-6, J. Allergy Clin. Immunol. 1989; 83: 905-12, N. Eng. J. 
Med. 1986; 315: 800-4, Am. Rev Respir. Dis. 1990; 142, 126-32, J. Allergy Clin. Immunol. 
1991; 87: 540-8, J. Allergy Clin. Immunol 1986; 78: 458-61). It has been also reported that 
PGD 2 participates in nerve activity, particularly in sleeping, thermoregulation, hormone 



secretion and pain. It has been also reported that it participates in aggregation of platelets, 
glycogen metabolism and adjustment of ocular tension. 

PGD2 exerts its function when binds to a chemoattractant receptor - homologous 
molecule expressed on Th2 cells (CRTH2) which is one of its receptors. CRTH2 receptor 
5 antagonists binds to the receptors and inhibits effect of PGD 2 . CRTH2 receptor antagonists 
have been believed to be useful for prevention and/or treatment of diseases such as allergic 
disease (e.g., allergic rhinitis, allergic conjunctivitis, atopic dermatitis, bronchial asthma and 
food allergy), systemic mastocytosis, systemic mast cell activating disorder, anaphylaxis 
shock, airway contraction, urticaria, eczema, pimples, allergic bronchial pulmonary 
10 aspergillosis, sinusitis, migraine, nasal polypus, anaphylactic vasculitis, eosinophilia, contact 
dermatitis, diseases accompanied by itch (e.g., atopic dermatitis, urticaria, allergic 
conjunctivitis, allergic rhinitis and contact dermatitis), diseases (e.g., cataract, retinal 
detachment, inflammation, infection and sleep disorder) which is generated secondarily as a 
result of behavior accompanied by itch (e.g., scratching and beating), inflammation, chronic 
15 obstructive pulmonary diseases, ischemic reperfusion injury, cerebrovascular accident, 
autoimmune disease, cerebral lesion, hepatopathy, graft rejection, chronic articular 
rheumatism, pleuritis, osteoarthritis, Crohn's disease, ulcerative colitis, irritable bowel 
syndrome, etc. It also participates in sleep and aggregation of platelets and is believed to be 
useful for those diseases as well. 
20 PGD 2 binds to prostanoid DP receptor (DP receptor) as well as CRTH2 receptor, 

and it is known that various kinds of biological activity is shown. Because P(jD 2 is internal 
ligand of DP receptor and CRTH2 receptor, CRTH2 receptor antagonist binds and antagonizes 
to DP receptor. Therefore, it is expected that CRTH2 receptor antagonist is useful for 
prevention and/or treatment of various kinds of allergic reaction (disease) and inflammatory 
25 reaction (disease) which caused by PGD 2 . 

For example, as the disease, allergic rhinitis, allergic conjunctivitis, atopic 
dermatitis, bronchial asthma and food allergy, systemic mastocytosis, systemic mast cell 
activating disorder, anaphylaxis shock, airway contraction, urticaria, eczema, pimples, allergic 
bronchial pulmonary aspergillosis, sinusitis, migraine, nasal polypus, anaphylactic vasculitis, 
30 eosinophilia, contact dermatitis, diseases accompanied by itch (e.g., atopic dermatitis, 
urticaria, allergic conjunctivitis, allergic rhinitis and contact dermatitis), diseases (e.g., 
cataract, retinal detachment, inflammation, infection and sleep disorder) which is generated 
secondarily as a result of behavior accompanied by itch (e.g., scratching and beating), 
inflammation, chronic obstructive pulmonary diseases, ischemic reperfusion injury, 
35 cerebrovascular accident, autoimmune disease, cerebral lesion, hepatopathy, graft rejection, 
chronic articular rheumatism, pleuritis, osteoarthritis, Crohn's disease, ulcerative colitis, 
irritable bowel syndrome, etc. are given. 

As a compound having the activity of antagonizing CRTH2 receptor, only 
compound represented by a following formula (A) is shown (JP-A-2002-98702, page 29, 
40 figure 15). 




o 



In addition, as the compound having the activity of antagonizing DP receptor, for 
example , indole derivative compound represented by formula (B); 




(wherein R represents hydroxy, R represents a hydrogen atom or Cl-6 alkyl, R 3B 
represents a hydrogen atom or Cl-6 alkyl, R 4B and R 5B each independently represents a 
hydrogen atom, CI -6 alkyl, Cl-6 alkoxy, a halogen atom or trihalomethyl, D B represents a 
single bond or Cl-6 alkylene, in -G B -R 6B , 1) G B represents Cl-6 alkylene which may be 
substituted with 1 to 2 oxygen atom(s) and/or sulfur atom(s), C2-6 alkenylene which may be 
substituted with 1 to 2 oxygen atom(s) and/or sulfur atom(s), R 6B represents a C3-15 saturated 
or unsaturated carbocyciic ring, or a 4- to 15-membered heterocyclic ring containing 1 to 5 
nitrogen atom(s), sulfur atom(s) and/or oxygen atom(s), or 2) G B and R 6B are taken together to 
represent Cl-15 alkyl which may be substituted with 1 to 5 oxygen atom(s) and/or sulfur 
atom(s)) or non-toxic salt thereof is disclosed (The description of substituent extracted only 
necessary part.) (WO01/66520, page 3). 

Moreover, for example, 2-(l-(4-benzyloxyben2oyl)-2-methyl-5-methoxyindol-3- 
yl)acetic acid methyl ester, 2-(l-(4-phenyIbenzoyl)-2-methyl-5-methoxyindol-3-yl)acetic acid 
methyl ester, etc, are disclosed as an synthetic intermediate of antiinflammatory, but it is not 
described about effect with respect to CRTH2 receptor at all. (for example, GB997638, page 
15) •• \ 

In prostaglandin receptors, there are many receptors including subtypes and each 
of them has a different pharmacological action. Now, if novel compounds which specifically 
binds to a DP receptor, 'i.e. CRTH2 receptor and/or DP receptor, and binds weakly to other 
PGD 2 receptors are able to be found, they can be pharmaceuticals having little side effect 



since no other functions are not exerted, 
such pharmaceuticals. 



Therefore, there has been a demand for finding 



Disclosure of the Invention 
5 The inventors of the present invention have carried out intensive studies for 

finding compounds which specifically binds to PGD 2 receptors and exerts antagonistic 
activity and, as a result, they have found that indole derivatives represented by formula (I) 
achieve the problem to accomplish the present invention. 
Thus, the present invention relates to: 
10 (1) An indole derivative compound represented by formula (I) 




wherein R ! represents (1) -COR 6 or (2) -CH 2 OR 7 ; 

R 6 represents (1) hydroxy, (2) Cl-6 alkoxy, (3) -NR*R 9 , (4) Cl-6 alkoxy 
substituted with phenyl or (5) C2-6 alkenyloxy; 
15 R 7 represents (1) a hydrogen atom or (2) C2-6 acyl; 

R 8 and R 9 each independently represents (1) a hydrogen atom, (2) Cl-6 alkyi or (3) - 

S02R 10 ; 

R 10 represents (1) Cl-6 alkyi, (2) carbocycle-1 or (3) heterocycle-1; 

D represents (1) a single bond, (2) Cl-6 alkylene, (3) C2-6 alkenylene or (4) -0- 
20 (Cl-6 alkylene)-; 

R 2 represents (1) Cl-6 alkyi, (2) Cl-6 alkoxy, (3) a halogen atom, (4) 
trihaloniethyl, (5) cyano, (6) hydroxy or (7) a hydrogen atom; 

R 3 and R 4 each independently represents (1) a hydrogen atom, (2) Cl-6 alkyi, (3) 
Cl-6 alkoxy, (4) Cl-6 alkyi substituted with Cl-6 alkoxy, (5) a halogen atom, (6) nitro, (7) - 
25 NR n R 12 , (8) trihalomethyl, (9) cyano, (10) hydroxy or (1 1) trihalomethoxy; 

R 11 and R 12 each independently represents a hydrogen atom or Cl-6 alkyi; 

m represents an integer of 1 to 3 or 4; 

n represents an integer of 1 to 4; 

R 5 represents R M , R 5 " 2 , R 5 " 3 , R 5 * 4 , R 5 " 5 or R 5 " 6 ; 

30 R M represents — G 

R 5 * 2 represents (1) CI -15 alkyi may be substituted with 1-5 of an oxygen atom 
and/or a sulfur atom, in which the alkyi may be substituted with 1 to 12 substituent(s) selected 




from Cl-6 alkoxy, a halogen atom, hydroxy, cyano, oxo and NR I3 R i4 , in which R i3 and R 14 
each independently represents a hydrogen atom, Cl-6 alkyl, C2-6 alkenyl, phenyl, benzoyl, 
naphthyl, phenyl substituted with Cl-6 alkyl, or Cl-6 alkyl substituted with phenyl or cyano, 
(2) C2-15 alkenyl may be substituted with 1-5 of an oxygen atom and/or a sulfur atom, in 
5 which the alkenyl may be substituted with 1 to 12 substituent(s) selected from Cl-6 alkoxy, a 
halogen atom, hydroxy, cyano, oxo and NR 13 R 14 , in which R 13 and R 14 have the same 
meanings as described above, or (3) C2-15 alkynyl may be substituted with 1-5 of an oxygen 
atom and/or a sulfur atom, in which the alkynyl may be substituted with 1 to 12 substituent(s) 
selected from Cl-6 alkoxy, a halogen atom, hydroxy, cyano, oxo and NR 13 R 14 , in which R 13 

10 and R 14 have the same meanings as described above, except a group represented by R 53 and 
R 5 " 5 described below; 

R 5 " 3 represents (1) Cl-6 alkyl substituted with Cl-6 alkoxy or (2) Cl-6 alkoxy 
substituted with Cl-6 alkoxy; 

R 5 * 4 represents (1) Cl-15 alkyl wliich is substituted with one nitrogen atom and 

15 may be further substituted with 1 to 4 of a nitrogen atom, an oxygen atom and/or a sulfur 
atom, in which the alkyl may be substituted with 1 to 12 substituent(s) selected from Cl-6 
alkoxy, a halogen atom, hydroxy, cyano, oxo and NR l5 R 16 , in which R 15 and R 16 each 
independently represents a hydrogen atom, Cl-6 alkyl, C2-6 alkenyl, phenyl, benzoyl, 
naphthyl, phenyl substituted with Cl-6 alkyl, or Cl-6 alkyl substituted with phenyl or cyano, 

20 and the substituted nitrogen atom may be substituted with (a) Cl-6 alkyl, (b) Cl-6 alkyl 
substituted with Cl-6 alkoxy, (c) carbocycle-4, (d) heterocycle-4, (e) Cl-6 alkyl substituted 
with carbocycle-4 or (f) Cl-6 alkyl substituted with heterocycle-4, (2) C2-15 alkenyl which is 
substituted with one nitrogen atom and may be further substituted with 1 to 4 of a nitrogen 
atom, an oxygen atom and/or a sulfur atom, in which the alkenyl may be substituted with 1 to 

25 12 substituent(s) selected from Cl-6 alkoxy, a halogen atom, hydroxy, cyano, oxo and 
NR 15 R 16 , in which R 15 and R 1 * have the same meanings as described above, and the 
substituted nitrogen atom may be substituted with (a) Cl-6 alkyl, (b) Cl-6 alkyl substituted 
with Cl-6 alkoxy, (c) carbocycle-4, (d) heterocycle-4, (e) Cl-6 alkyl substituted with 
carbocycle-4 or (f) Cl-6 alkyl substituted with heterocycle-4, or (3) C2-15 alkynyl which is 

30 substituted with one nitrogen atom and may be further substituted with 1 to 4 of a nitrogen 
atom, an oxygen atom and/or a sulfur atom, in which the alkynyl may be substituted with 1 to 
12 substituent(s) selected from Cl-6 alkoxy, a halogen atom, hydroxy, cyano, oxo and 
NR I5 R 16 , in which R 15 and R 16 have the same meanings as described above, and the 
substituted nitrogen atom may be substituted with (a) CI -6 alkyl, (b) Cl-6 alkyl substituted 

35 with Cl-6 alkoxy, (c) carbocycle-4, (d) heterocycle-4, (e) Cl-6 alkyl substituted with 
carbocycle-4 or (f) Cl-6 alkyl substituted with heterocycle-4; 

K 5S represents (1) Cl-15 alkyl, (2) Cl-15 alkoxy, (3) carboxyl, (4) Cl-4 
alkoxycarbonyl, (5) trihalomethyl or (6) Cl-4 alkylthio; 

R 5 * 6 represents (1) a halogen atom, (2) amino, (3) nitro, (4) cyano or (5) hydroxy; 

40 G represents G 1 or G 2 ; 



G l represents (1) a single bond, (2) Cl-6 alkylene may be substituted with 1 to 2 
oxygen atom and/or sulfur atom, in which the alkylene may be substituted with hydroxy or 
CI -4 alkoxy, (3) C2-6 alkenylene may be substituted with 1 to 2 oxygen atom and/or sulfur 
atom, in which the alkenylene may be substituted with hydroxy or CI -4 alkoxy, (4) -CONR 17 - 
5 (5)-NR 38 CO^(6)^ 

G 2 represents (1) Cl-6 alkylene which is substituted with one nitrogen atom and 
may be further substituted with 1 to 2 of a nitrogen atom, an oxygen atom and/or a sulfur 
atom, in which the alkylene may be substituted with hydroxy or Cl-4 alkoxy, and the 
substituted nitrogen atom may be substituted with (a) Cl-6 alkyl, (b) Cl-6 alkyl substituted 
10 with Cl-6 alkoxy, (c) carbocycle-5, (d) heterocycle-5, (e) Cl-6 alkyl substituted with 
carbocycle-5 or (f) Cl-6 alkyl substituted with heterocycle-5, or (2) C2-6 alkenylene which is 
substituted with one nitrogen atom and may be further substituted with 1 to 2 of a nitrogen 
atom, an oxygen atom and/or a sulfur atom, in which the alkenylene may be substituted with 
hydroxy or Cl-4 alkoxy, and the substituted nitrogen atom may be substituted with (a) Cl-6 
15 alkyl, (b) Cl-6 alkyl substituted with Cl-6 alkoxy, (c) carbocycle-5, (d) heterocycle-5, (e) Cl- 
6 alkyl substituted with carbocycle-5 or (f) Cl-6 alkyl substituted with heterocycle-5; 

R 17 , R 18 , P. 19 and R 20 each independently represents a hydrogen atom or Cl-6 

alkyl; 

represents (1) carbocycle-2 or (2) heterocycle-2; 

20 (™^^ 

carbocycle-1, carbocycle-2, carbocycle-3, carbocycle-4 and carbocycle-5 each 
independently represents C3-15 mono-, bi- or tricyclic carboaryl which may be partially or 
fully saturated; 

heterocycle-1, heterocycle-2, heterocycle-3, heterocycle-4 and heterocycle-5 each 
25 independently represents 3-15 membered mono-, bi- or tricyclic heteroaryl containing 1 to 5 
of hetero atom which is selected from an oxygen atom, a nitrogen atom and a sulfur atom, 
which may be partially or fully saturated; 

carbocycle-1, carbocycle-2, carbocycle-3, carbocycle-4, carbocycle-5, 
heterocycle-1, heterocycle-2, heterocycle-3, heterocycle-4 and heterocycle-5 each 
30 independently may be substituted with 1 to 5 of substituent(s) selected from (1) CI -6 alkyl, 
(2) Cl-10 alkoxy, (3) Cl-6 alkyl substituted with Cl-6 alkoxy, (4) a halogen atom, (5) 
hydroxy, (6) trihalomethyl, (7) nitro, (8) -NR^R 22 , (9) phenyl, (10) phenoxy, (11) oxo, (12) 
C2-6 acyl, (13) cyano or (14) -S0 2 R 23 ; 

R 21 and R 22 each independently represents a hydrogen atom or C 1 -6 alkyl; 
35 R 23 represents Cl-6 alkyl; 

A represents (1) carbonyl, (2) -S(0) p ~, (3)G ] or (4)G 2 ; 
p represents 0 or an integer of 1 to 2; 




represents (1) a single bond or (2) a double bond; 

except for compounds of (1) and (2); 

(1) 2-(l-(4-benzy!oxybenzoyl)-2-methyl-5-methoxyindol-3-yl)acetic acid methyl 

ester, 

5 (2) 2-(l-(4-phenylbenzoyl)-2-methyl-5-methoxyindol-3-yl)acetic acid methyl 

ester), 

a salt thereof, an N-oxide thereof, a solvate thereof or a prodrug thereof, 

(2) a process for producing the same and 

(3) a pharmaceutical comprising the same as an active ingredient 

10 

In the present specification, Cl-4 alkyl includes such as methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, and the like. 

In the present specification, Cl-6 alkyl includes such as^methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, /erf-butyl, pentyl, isopentyl, neopentyl, hexyl, and 
15 the like. 

In the present specification, Cl-15 alkyl includes such as methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, te//-butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl, 
octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, and the like. 

In the present specification, C2-6 alkenyl includes linear or branched C2-6 alkenyl 
20 such as vinyl, allyl, isopropenyl, 2-methallyl, 3-methallyl, 3-butenyl, pentenyl, hexenyl, 
and the like. 

In the present specification, C2- 15 alkenyl includes linear or branched C2- 15 
alkenyl such as vinyl, allyl, isopropenyl, 2-methallyl, 3-methallyl, 3-butenyl, pentenyl, 
hexenyl, heptenyl, octenyl, nonenyl, decenyl, undecenyl, dodecenyl, tridecenyl, tetradecenyl, 
25 pentadecenyl, and the like. 

In the present specification, C2-15 alkynyl includes linear or branched C2-15 
alkynyl such as ethynyl, propynyl, butynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl, 
decynyl, undecynyl, dodecynyl, tridecynyl, tetradecynyl, pentadecynyl, and the like. 

In the present specification, C2-6 alkenyloxy includes linear or branched C2-6 
30 alkenyloxy such as vinyloxy, allyloxy, isopropenyloxy, 2-methallyIoxy, 3-methallyloxy, 3- 
butenyloxy, pentenyloxy, hexenyloxy, and the like. 

In the present specification, Cl-2 alkoxy includes such as methoxy and ethoxy. 
In the present specification, Cl-4 alkoxy includes linear or branched Cl-4 alkoxy 
such as methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, fe/7-butoxy, and 
35 the like. 

In the present specification, Cl-6 alkoxy includes linear or branched Cl-6 alkoxy 
such as methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, ter/-butoxy, 
pentyloxy, isopentyloxy, neopentyloxy, hexyloxy, isohexyloxy, and the like. 

In the present specification, Cl-10 alkoxy includes linear or branched CI -10 
40 alkoxy such as methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, ten- 



butoxy, pentyloxy, isopentyloxy, neopentyloxy, hexyloxy, isohexyloxy, heptyloxy, oclyloxy, 
nonyloxy, decyloxy, and the like. 

In the present specification, CI-15 alkoxy includes linear or branched CI -15 
alkoxy such as methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, jec-butoxy, ten- 
5 butoxy, pentyloxy, isopentyloxy, neopentyloxy, hexyloxy, isohexyloxy, heptyloxy, octyloxy, 
, nonyloxy, decyloxy, undecyloxy, dodecyloxy, tridecyloxy, tetradecyloxy, pentadecyloxy, and 
the like. 

In the present specification, a halogen atom includes such as a fluorine, chlorine, 
bromine and iodine atom. 
10 In the present specification, examples of the trihalomethyl are methyl which are 

substituted with three halogen atoms. 

In the present specification, examples of the trihalomethoxy are methoxy which 
are substituted with three halogen atoms. 

In the present specification, CI -4 alkoxycarbonyl includes linear or branched Cl- 
15 4 alkoxycarbonyl such as methoxy carbonyl, ethoxycarbonyl, propoxycarbonyl, 
isopropoxycarbonyl, butoxycarbonyl, isobutoxy carbonyl, jec-butoxycarbonyl, tert- 
butoxycarbonyl, and the like. 

In the present specification, CI -2 alkylthio includes such as methylthio, ethylthio, 
and the like. 

20 In the present specification, CI -4 alkylthio includes such as methylthio, ethylthio, 

propylthio, isopropylthio, butylthio, isobutylthio, sec-butylthio, ferf-butylthio, pentylthio, 
isopentylthio, neopentylthio, hexylthio, and the like. 

In the present specification, C5-14 alkylthio includes such as pentylthio, 
isopentylthio, neopentylthio, hexylthio, heptylthio, octylthio, nonylthio, decylthio, 

25 undecylthio, dodecylthio, tridecyithio, tetradecylthio, pentadecylthio, and the like. 

In the present specification, CI -6 alkylene includes such as methylene, ethylene, 
propylene, isopropylene, butylene, isobutylene, pentylene, hexylene, and the like. 

In the present specification, C2-6 alkenylene includes such as vinylene, 
propenylene, 1- or 2-butenylene, butadienylene, pentenylene, hexenylene, and the like. 

30 In the present specification, C2-6 acyl includes linear or branched C2-6 acyl such 

as ethanoyl, propanoyl, butanoyl, 2-methylpropanoyI, pentanoyl, 2-methylbutanoyl, 3- 
methylbutanoyl, hexanoyl, 2-methylpentanoyl, 3-methylpentanoyl, 4-methylpentanoyl, 2- 
ethylbutanoyl, 2,3 -dimethylbutanoyl, and the like. 

In the present specification, C3-15 mono-, bi- or tricyclic carbocyclic aryl that 

35 may be saturated partially or fully includes bicyclic carbocyclic ring having spiro bond or 
bicyclic bridged carbocyclic ring; for example, cyclopropane, cyclobutane, cyclopentane, 
cyclohexane, cycloheptane, cyclooctane, cyclononane, cyclodecane, cycloundecane, 
cyclododecane, cyclotridecane, cyclotetradecane, cyclopentadecane, cyclopentene, 
cyclohexene, cycloheptene, cyclooctene, cyclopentadiene, cyclohexadiene, cycloheptadiene, 

40 cyclooctadiene, benzene, pentalene, perhydropentalene, azulene, perhydroazulene, indene, 
perhydroindene, indan, naphthalene, dihydronaphthalene, tetrahydronaphthalene, 



perhydronaphthalene, heptalene, perhydroheptalene, biphenylene, as-indacene, s-indacene, 
acenaphthylene, acenaphthene, fluorene, phenalene, - phenanthrene, anthracene, 
spiro[4.4]nonane, spiro[4.5]decane, spiro[5.5]undecane, bicyclo[2.2.1]heptane, 
bicyclo[2.2. l]hept-2-ene, bicyclo[3,l,l]heptane, bicyclo[3^ J]heptr2-ene, 

5 bicyclo[2.2.2]octane, bicyclo[2.2.2]oct-2-ene, adamantane and noradamantane. 

In the present specification, among 3-15 membered mono-, bi- or tricyclic 
heteroaryl containing 1 to 5 of hetero atom which is selected from an oxygen atom, a nitrogen 
atom and a sulfur atom, which may be partially or fully saturated, 3-15 membered mono-, bi- 
or tricyclic heteroaryl containing I to 5 of hetero atom which is selected from an oxygen atom, 

10 a nitrogen atom and a sulfur atom is, for example, pyrrole, imidazole, triazole, tetrazole, 
pyrazole, pyridine, pyrazine, pyrimidine, pyridazine, azepine, diazepine, furan, pyran, oxepine, 
thiophene, thiopyran, thiepine, oxazole, isoxazole, thiazole, isothiazole, furazan, oxadiazole, 
oxazine, oxadiazine, oxazepine, oxadiazepirie, thiadiazole, thiazine, thiadiazine, thiazepine, 
thiadiazepine, indole, isoindole, indolizine, benzofuran, isobenzofuran, benzothiophene, 

15 isobenzothiophene, dithianaphthalene, indazole, quinoline, isoquinoline, quinolizine, purine, 
phthalazine, pteridine, naphthyridine, quinoxaline, quinazoline, cinnoline, benzoxazole, 
benzothiazole, benzimidazole, chromene, benzoxepine, benzoxazepine, benzoxadiazepine, 
benzothiepine, benzothiazepine, benzothiadiazepine, benzazepine, benzodiazepine, 
benzofiirazan, benzothiadiazole, benzotriazole, carbazole, P-carboline, acridine, phenazine, 

20 dibenzofuran, xanthene, dibenzothiophene, phenothiazine, phenoxazine, phenoxathiin, 
tWanthrene, phenanthri dine, phenanthroline, and perimidine. 

In the present specification, among 3-15 membered mono-, bi- or tricyclic 
heteroaryl containing 1 to 5 of hetero atom which is selected from an oxygen atom, a nitrogen 
atom and a sulfur atom, which may be partially or fully saturated, 3-15 membered mono-, bi- 

25 or tricyclic heteroaryl containing 1 to 5 of hetero atom which is selected from an oxygen atom, 
a nitrogen atom and a sulfur atom which is partially or folly saturated is, for example, 
aziridine, azetidine, pyrroline, pyrrolidine, imidazoline, imidazolidine, triazoline, triazolidine, 
tetrazoline, tetrazolidine, pyrazoline, pyrazolidine, dihydropyridine, tetrahydropyridine, 
piperidine, dihydropyrazine, tetrahydropyrazine, piperazine, dihydropyrimidine, 

30 tetrahydropyrimidine, perliydropyrimidine, dihydropyridazine, tetrahydropyridazine, 
perhydropyridazine, dihydroazepine, tetrahydroazepine, perhydro azepine, dihydrodiazepine, 
tetrahydrodi azepine, perhydrodiazepine, oxirane, oxetane, dihydrofuran, tetrahydrofuran, 
dihydropyran, tetrahydropyran, dihydrooxepine, tetrahydrooxepine, perhydrooxepine, thiirane, 
thietane, dihydrothiophene, tetrahydrothiophene, dihydrothiopyran, tetrahydrothiopyran, 

35 dihydrothiepine, tetrahydrothiepine, perhydrothiepine, dihydrooxazole, tetrahydrooxazole 
(oxazolidine), dihydroisoxazole, tetrahydroisoxazole (isoxazolidine), dihydrothiazole, 
tetrahydrothiazole (tliiazolidine), dihydroisothiazole, tetrahydroisothiazole (isothiazolidine), 
dihydroiurazan, tetrahydrofurazan, dihydrooxadiazole, tetrahydrooxadiazole (oxadiazolidine), 
dihydrooxazine, tetrahydrooxazine, dihydrooxadiazine, tetrahydrooxadiazine, 

40 dihydrooxazepine, tetrahydrooxazepine, perhydrooxazepine, dihydrooxadiazepine, 
tetrahydrooxadiazepine, perhydrooxadiazepine, dihydrothiadiazole, tetrahydrothiadiazole 



(thiadiazolidine), dihydrothiazine, tetrahydrothiazine, dihydrothiadiazine, 

tetrahydrothiadiazine, dihydrothiazepine, tetrahydrothiazepine, perhydrothiazepine, 
dihydrothiadiazepine, tetrahydrothiadiazepine, perhydrothiadiazepine, rnorpholine, 
thiomorpholine, oxathiane, indoline, isoindoline, dihydrobenzofiiran, perhydrobenzofaran, 
5 dihydroisobenzofuran, perhydroisobenzofiiran, dihydrobenzothiophene, 

perhydrobenzothiophene, dihydroisobenzothiophene, perhydroisobenzothiophene, 
dihydroindazole, perhydroindazole, dihydroquinoline, tetrahydroquinoline, perhydroquinoline, 
dihydroisoquinoline, tetrahydroisoquinoline, perhydroisoquinoline, dihydrophthalazine, 
tetrahydrophthalazine, perhydrophthalazine, dihydronaphthyridine, tetrahydronaphthyridine, 
10 perhydronaphthyridine, dihydroquinoxaline, tetrahydroquinoxaline, perhydroquinoxaline, 
dihydroquinazoline, tetrahydroquinazoline, perhydroquinazoline, dihydrociniioline, 
tetrahydrocinnoline, perhydrocinnoline, benzoxathiane, dihydrobenzoxazine, 
dihydrobenzbthiazine, pyrazinomorpholine, dihydrobenzoxazole, perhydrobenzoxazole, 
dihydrobenzothiazole, perhydrobenzothiazole, dihydrobenzimidazole, perhydrobenzimidazole, 

15 dihydrobenzazepine, tetrahydrobenzazepine, dihydrobenzodiazepine, 

tetrahydrobenzodiazepine, benzodioxepane, dihydrobenzoxazepine, tetrahydrobenzoxazepine, 
dihydrocarbazole, tetrahydrocarbazole, perhydrocarbazole, dihydroacridine, 
tetrahydroacridine, perhydroacridine, dihydrodibenzofuran, dihydrodibenzothiophene, 
tetrahydrodibenzofuran, tetrahydrodibenzothiophene, perhydrodibenzofuran, 

20 perhydrodibenzothiophene, dioxolane, dioxane, dithiolane, dithiane, dioxaindan, 
benzodioxane, chroman, benzodithiolane and benzodithiane. 

Unless otherwise specifically mentioned, all isomers are included in the present 
specification. For example, alkyl, alkoxy and alkylene include linear and branched ones. 
Moreover, all of isomers due to double bond, ring and fused ring (E-, Z-, cis- and trans- 

25 substances), isomers due to presence of asymmetric carbon, etc. (R , S-, a- and (J-substances, 
enantiomer and diastereomer), optically active substances having optical rotation (D-, L-, d- 
and 1-substances), polar substances by chromatographic separation (high-polar substance and 
low-polar substance), equilibrium compounds, rotational isomers, a mixture thereof in any 
proportion and a racemic mixture are included in the present invention. 

Unless otherwise specifically mentioned in the present specification, a symbol 
means a bond to the opposite side of the paper (/>., ot-configuration), ^ means a 
bond to this side of the paper (i.e., ^-configuration), a ^r 1 " means a a-configuration, (3- 
configuration, or mixture of a- and p-configurations and means a mixture of a- and J3- 
configurations as will be obvious for persons skilled in the art. 

35 The compounds of the present invention are converted to pharmaceutically 

acceptable salts by known methods. With regard to the pharmaceutically acceptable salts, 
those which are non-toxic and soluble in water are preferred. Examples of appropriate salts 
are salt with alkaline metal (such as potassium, sodium and lithium), salt with alkaline earth 
metal (such as calcium and magnesium), ammonium salt (such as tetramethylammonium salt 

40 and tetrabutylammonium salt), salt with organic amine (such as triethylamine, methylamine, 
dimethylamine, cyclopentylamine, benzylamine, phenethylamine, piperidine, 



monoethanolamine, diethanolamine, tris(hydroxymethyl) methylamine, lysine, arginine and 
N-methyl-D-glucamine) and acid addition salt (such as inorganic acid salt (^./hydrochloride, 
hydrobromide, hydroiodide, sulfate, phosphate and nitrate) and organic acid salt {e.g., acetate, 
trifluoroacetate, lactate, tartrate, oxalate, fumarate, maleate, benzoate, citrate, 
5 methanesulfonate, ethanesulfonate, benzenesulfonate, toluenesulfonate, isothionate, 
glucuronate and gluconate)). 

The salt of the compound of the present invention also includes solvates and also 
solvates with the above-mentioned alkaline (earth) metal salt, ammonium salt, organic amine 
salt and acid addition salt. 
10 The solvate is preferably non-toxic and water-soluble. Examples of an 

appropriate solvate are solvates with water and with alcoholic solvent (such as ethanol). 

In formula (I), R 1 is preferably -COR 6 or -CH 2 OR 7 , more preferably -COR 6 . 
In formula (I), R 6 is preferably hydroxy or CI -6 alkoxy, more preferably hydroxy. 
In formula (I), R 7 is preferably a hydrogen atom or C2-6 acyl, more preferably a 
15 hydrogen atom. 

In formula (I), D is preferably a single bond or CI -6 alkylene, more preferably 
CI -6 alkylene, and most preferably methylene or ethylene. 

In formula (I), R 2 is preferably Cl-6 alkyl or a hydrogen atom, more preferably 
Cl-6 alkyl, and most preferably methyl. 
20 In formula (I), R 3 is preferably a hydrogen atom, 1-6 alkyl, Cl-6 alkoxy, a 

halogen atom, or trihalomethyl, more preferably a hydrogen atom, 1-6 alkyl, Cl-6 alkoxy or a 
halogen atom, and most preferably a hydrogen atom, Cl-6 alkoxy or a halogen atom. 

In formula (I), R 4 is preferably a hydrogen atom, 1-6 alkyl, Cl-6 alkoxy, a 
halogen atom, or trihalomethyl, more preferably a hydrogen atom, 1-6 alkyl, Cl-6 alkoxy or a 
25 halogen atom, and most preferably a hydrogen atom, Cl-6 alkyl or a halogen atom. 

In formula (I), m is preferably an integer of 1 to 3, more preferably an integer of 1 
to 2, and most preferably 1. - 

In formula (I), n is preferably an integer of 1 to 3, more preferably an integer of 1 
to 2, and most preferably 1. 
30 In formula (I), R 5 is preferably R 5 " 1 , R 5 ' 2 , R 5 ' 3 , R 5 " 4 , R 5 " 5 or R 5 " 6 , more preferably 

R M , R 5 ' 2 , R 5 ' 3 or R 5 * 4 , and most preferably R 5 " 1 or R 5 " 3 . 

In formula (I), R 5 * 2 is preferably Cl-15 alkyl may be substituted with 1-5 of an 
oxygen atom and/or a sulfur atom or C2-15 alkenyl may be substituted with 1-5 of an oxygen 
atom and/or a sulfur atom, more preferably Cl-15 alkyl may be substituted with. 1-5 of an 
35 oxygen atom and/or a sulfur atom, and most preferably C5- 14 alky lthio, Cl-6 alkyl 
substituted with Cl-4 alkylthio, (Cl-4 alkylthio)-Cl-4 alkoxy, (Cl-4 alkoxy)-Cl -4 alky lthio, 
(Cl-4 alkylthio)-Cl-4 alkylthio, (Cl-4 alkoxy)-(Cl-2 alkoxy)-C 1-4 alkyl, (Cl-4 alkylthio)- 
(Cl-2 alkoxy)-Cl-4 alkyl, (Cl-4 alkoxy)-(Cl-2 alkylthio)-Cl-4 alkyl, (Cl-4 alkylthio)-(Cl-2 
alkylthio)-Cl-4 alkyl, (Cl-4 alkoxy)-(C 1-2 alkoxy)-Cl-4 alkoxy, (Cl-4 alkylthio)-(C 1-2 
40 alkoxy)-Cl-4 alkoxy, (Cl-4 alkoxy)-(Cl-2 alkylthio)-Cl-4 alkoxy, (Cl-4 alky lthio)-(C 1-2 
alkylthio)-Cl-4 alkoxy, (Cl-4 alkoxy)-(Cl-2-alkoxy>CM alkylthio, (Cl-4 alkyIthio>(Cl-2 



alkoxy)-Cl-4 alkylthio, (CI -4 alkoxy)-(Cl-2 alkylthio)-Cl-4 alkylthio, (CI -4 alkyIthio)-(Cl- 
2 alkylthio)-Cl-4 alkylthio, (CI -4 alkoxy)-(C 1 -2 a!koxy)-(CI-2 alkoxy)-Cl-4 alkyl, (Cl-4 
alkylthio)-(Cl-2 alkoxy)-(Cl-2 aflcoxy)-Cl-4 alky 1, (CI -4 alkoxy)-(Cl-2 alkylthio)-(Cl-2 
a!koxy)-Cl-4 alkyl, (Cl-4 alkylthio)-(Cl-2 alkylthio)-(Cl-2 alkoxy)-Cl-4 alkyl, (Cl-4 
5 alkoxy)-(Cl-2 aIkoxy)-(Cl-2 alkylthio)-Cl-4 alkyl, (Cl-4 alky Ithio)-(C 1-2 alkoxy)-(Cl-2 
, alkylthio)-Cl-4 alkyl, (Cl-4 alkoxy)-(Cl-2 alkyithio)-(Cl-2 alkylthio)-C 1-4 alkyl or (Cl-4 
alkylthio)-(Cl-2 alkylthio)-(Cl~2 alkylthio)-Cl-4 alkyl. 

In formula (I), R 53 is preferably Cl-6 alkyl substituted with CI -6 alkoxy or Cl-6 
alkoxy substituted with Cl-6 alkoxy. 
10 In formula (I), R 5 " 4 is preferably CI -15 alkyl which is substituted with one 

nitrogen atom and may be further substituted with 1 to 4 of a nitrogen atom, an oxygen atom 
and/or a sulfur atom or C2-15 alkenyl which is substituted with one nitrogen atom and may be 
further substituted with 1 to 4 of a nitrogen atom, an oxygen atom and/or a sulfur atom, and 
more preferably Cl-15 alkyl which is substituted with one nitrogen atom and may be further 
15 substituted with 1 to 4 of a nitrogen atom, an oxygen atom and/or a sulfur atom. 

In formula (I), G is preferably G 1 or G 2 , more preferably G 1 . 
In formula (I), G 1 is preferably Cl-6 alkyl ene may be substituted with i to 2 
oxygen atom and/or sulfur atom or C2-6 alkenylene may be substituted with 1 to 2 oxygen 
atom and/or sulfur atom, and more preferably Cl-6 alkylene may be substituted with 1 to 2 
20 oxygen atom and/or sulfur atom. 

In formula (I), G 2 is preferably Cl-6 alkylene which is substituted with one 
nitrogen atom and may be further substituted with 1 to 2 of a nitrogen atom, an oxygen atom 
and/or a sulfur atom, and more preferably Cl-6 alkylene which is substituted with one 
nitrogen atom. 




25 In formula (I), (ringl) is preferably carbocycle-2 and heterocycle-2, more 



preferably heterocycle-2 ? and most preferably 3-10 membered mono-, or bicyclic heterparyl 
containing 1 to 3 of hetero atom which is selected from an oxygen atom, a nitrogen atom and 
a sulfur atom, which may be partially or fully saturated. 

In formula (I), (^9^) * s preferably carbocycle-3 and heterocycle-3, more 

30 preferably heterocycle-3, and more preferably 3-10 membered mono-, or bicyclic heteroaryl 
containing 1 to 3 of hetero atom which is selected from an oxygen atom, a nitrogen atom and 
a sulfur atom, which may be partially or fully saturated. 

In formula (I), A is preferably carbonyl or -S(0) p - > more preferably carbonyl or - 
SO2- and most preferably carbonyl. 
35 In formula (I), p is preferably 1 and 2, more preferably 2. 

In formula (I), is preferably a double bond. 



With regard to the compound represented by formula (I), a preferred compound is 
a compound represented by formula (I-A-l): 



(R 3 )m- 



COR 



6-1 




(i-A-i) 



(wherein R 6 " 1 represents hydroxy or CI -6 alkoxy, and other symbols have the same meanings 
as described above), a compound represented by formula (I-A-2): 




COR 



6-1 




(I -A- 2) 



(wherein all symbols have the same meanings as described above), a compound represented 
by formula (I-A-3): 



(R )i 



m u 



/^COR ( 

2 



6-1 



N R 




(I -A- 3) 



10 (wherein all symbols have the same meanings as described above), a compound represented 
by formula (I-A-4): 



(Rl 



/^•COR' 



6-1 



O 




(I -A-4) 



(R 4 )n^^_/-R 5 



(wherein all symbols have the same meanings as described above), a compound represented 
by formula (I- A-5): 



(rV 11 




COR 6 ' 1 



(I -A-5) 




? R 4j X \ D 5 

(R )iTT ~ — R 



(wherein all symbols have the same meanings as described above), a compound represented 
5 by formula (I-A-6): 

COR 6 " 1 



(I-A-6) 

(R )n^r - — R 

(wherein all symbols have the same meanings as described above), a compound represented 
by formula (I-A-7): 

COR 6 * 1 





(I-A-7) 
(R Jiw7 ~ — R 

10 (wherein all symbols have the same meanings as described above), a compound represented 
by formula (I-A-8): 



X^COR 1 



6-1 



(I-A-8) 




N-^ R 

(wherein all symbols have the same meanings as described above), a compound represented 
by formula (I-A-9): 




COR 



6-1 



(I -A- 9) 



S „5 



(wherein all symbols have the same meanings as described above), a compound represented 
by formula (I-A- 10): 



(R 3 ) 



m u 




COR 



6-1 



( I — A— 1 0) 



(wherein all symbols have the same meanings as described above), a compound represented 
by formula (I-A- 1 1): 




(I-A-ll) 



(wherein all symbols have the same meanings as described above), a compound represented 
by formula (I-A- 12): 




COR 



6-1 



(I-A- 12) 



10 



(R 4 )n4r -P-r 5 



(wherein all symbols have the same meanings as described above), a compound represented 
by formula (I-A- 13): 



(R 3 )m- 



y^coR 1 



6-1 



V (I-A-l 3) 

(wherein all symbols have the same meanings as described above), a compound represented 
by formula (I-B-l): 



(R 3 )m , 




COR 6 " 1 



(I-B-l) 



R 5 



(wherein all symbols have the same meanings as described above), a compound represented 
by formula (I-B-2): 

COR 6 " 1 



(I-B-2) 



(wherein all symbols have the same meanings as described above), a compound represented 
by formula (I-B-3): 




(R 3 )m 




COR 6 ' 1 



I (I-B-3) 

o=s ' 

(wherein all symbols have the same meanings as described above), a compound represented 
by formula (I-B-4): 



(wherein all symbols have the same meanings as described above), a compound represented 
by formula (I-B-5): 



(R 3 )nf 



V^COR 



.6-1 



N R' 

n-i (I-B-S) 

( R )n u ~ — R 
S 

(wherein all symbols have the same meanings as described above), a compound represented 
by formula (I-B-6): 



(R 3 )m 



X^COR 



,6-1 



_ I (I-B-6) 

(wherein all symbols have the same meanings as described above), a compound represented 
by formula (I-B-7): 



(R 3 ), l! 



6-1 



' (I-B-7) 

(wherein all symbols have the same meanings as described above), a compound represented 
by formula (I-B-8): 




COR 6 ' 1 



_ I (I-B-8) 

(wherein all symbols have the same meanings as described above), a compound represented 
by formula (I-B-9): 

COR 6 ' 1 




(I-B-9) 

5 (wherein all symbols have the same meanings as described above), a compound represented 
by formula (I-B-10): 



(R 3 )m- 



/^COR' 



6-1 



(I-B-XO, . 

(wherein all symbols have the same meanings as described above), a compound represented 
by formula (I-B-ll): 




COR 6 " 1 



_ - (I-B-l 1) 

(wherein all symbols have the same meanings as described above), a compound represented 
by formula (I-B-l 2): 




( I -B - 12) 



(wherein all symbols have the same meanings as described above), or a compound 
represented by formula (I-B- 13): 

y^COR 6 - 1 



O^S 



( I - B - 1 3 ) 



0*1 V M 



(wherein all symbols have the same meanings as described above). 

Specific compounds of the present invention are the compounds mentioned in 
Examples, the compounds mentioned in Table 1 to Table 60, (l-{2-[2-(2- 
ethoxyethoxy)ethoxy]benzoyl}-5-isopropyl-2-methyl-lH-indol-3-yl)acetic acid, { l-[4-(l,3- 
benzodioxol-2-ylmethoxy)-2,6-dimethylbenzoyl]-6-ethyl-2-methyl- 1 H-indol-5-yl} acetic acid, 
3-[2-methyl-l-({24(l-methyl-l,2,3,4-tetrahydroquinolin-3-yI)methoxy]-lH-indol-5- 
yl}carbonyl)-lH-indoJ-4-yljpropanoic acid, (2,5 ) 6-trimethyl-l-{[2-(pyrazin-2-yImethoxy> 
lH-indol-5-yl]carbonyl}-lH-indoI-3-yl)acetic acid, {4-fluoro-2-methyl-l-[(5-{2-[2- 
(propylsulfanyl)ethoxy]ethoxy}-l,3,4-thiadiazol-2-yl)carbonyl]-lH-indol-6-yl}aceticacid, [1- 
({3,5-dime%l-4-[3-(l,3-thiazol-2-ylsulfanyl)propoxy]phenyl}sulfmyl)-2,7-dimethyl-lH- 
indol-5-yl]acetic acid, [l-({2-chloro-4-[(2,3-dihydro- l,4-ben2odioxin-2-ylmethyl)sulfanyl]-5- 
fluorophenyl}sulfonyl)-3-methyl-lH-indol-5-yl]acetic acid, 5-fluoro-2-methyl-l-{[6- 
(quinolin-3-ylmethoxy)-5,6 ) 7,8-tetrahydronaphthalen-2-yljcarbonyl}-lH-indole-3-carboxylic 
acid, [l-({4-[2-(6-chloropyridin-2-yI)ethoxy]cyclohexyl}carbonyl)-2-methyl-lH-indol-7- 
yljacetic acid, {l-({5-[(6-chloro-2,3-dihydro-l,4-benzodioxm-2-yl)methoxy]-l,3,4-thiadiazol- 
2-yl}carbonyl)-4-fluoro-2-methyl-lH-indol-6-yl]acetic acid, {l-[6-(l,3-dihydro-2- 
ben2ofuran-l-ylmethoxy)-2-naphthoyl]-2-methyl-lH-indol-5-yl}acetic acid, {H(5-{2-[(2- 
ethoxyethyl)(methyl)amino]ethoxy}piperazin-2-yl)carbonyl]-5-fluoro-2-methyl-lH-indol-7- 
yl}acetic acid, {2-methyl-l-[(5-phenylpyrazin-2-yl)carbonyl]-lH-indol-6-yl}acetic acid, {5- 
butyl-l-[(5-hydroxy-l,3 ) 4-oxadiazoI-2-yl)carbonyl]-2-methyl-lH-indoI-7-yl}acetic acid, 3-[l- 
({4-[2-(isoxazol-3-ylmethoxy)ethoxy]-l,3-thiazoI-2-yl}carbonyl)-6-metlioxy-2-methyl-lH- 
indol-4-yI]propanoic acid, {2-ethyl-7-methyI-l.[2,3,5,6-tetramethyl-4-(3-pyrazin-2- 
ylpropyl)benzoyl)- lH-indol-5-yl } acetic acid, (4-chloro- 1 - {2,5-difluoro-4-[(tetrahydro-2H- 



pyran-2-ylmethyl)sulfany)3benzoyl}-lH-indol-5-yl)acetic acid or l-[(5-hydroxypyridin-3- 
yl)carbonyl]-2-methyl- lH-indole-3-carboxylic acid, 

a salt thereof, an N-oxide thereof, a solvate thereof or a prodrug thereof. 

With regard to the specific compounds, a preferred compound is the compound 
mentioned in Examples or the compound mentioned in Table 1 to Table 60, more preferred 
compound is the compound mentioned in Examples. 

In the tables, all symbols have the same meanings as described above. 



Table 1 



COOH 




(I-A-l-1) 



No. R 3 


-R 5 


No. R 3 


— R 5 


No. R 3 


— R 5 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH 3 0 


CH 3 


51 H 

52 F 

63 CI 

64 CH 3 

65 CH3O 


CH3 


101 H 

102 F 

103 CI 

104 CH3 

105 PHsO 




6 H 

7 F 

8 CI 

9 CH 3 

10 CH 3 0 


I 

CH* 


56 H 

57 F 

58 CI 

59 CH3 

60 CH3O 


^N-^^CHs 
CH 3 


106 H 

107 F 

108 CI 

109 CHa 

110 CH3O 




11 H 

12 F 

13 CI 

14 CH 3 

15 CH 3 0 


1 

CH3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CHsO 


^°XD 

CH3CH3 


111 H 

112 F 

113 CI 

114 CHi 

115 CH3O 




16 K 

17 F 

18 CI 

19 CH 3 

20 CH3O 


CH 3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH3O 


OCH, 

~°x& 

N 

CH, 


116 H 

117 F 
11B CI 

119 CH 3 

120 CH3O 


F 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 


CH 3 F 


71 H 

72 F 

73 CI 

74 CH3 

75 CH3O 


-°Xo XH ' 

CH 3 


121 H 

122 F 

123 CI 

124 CH3 

125 CH 3 0 


0 


26 K 

27 F 

28 CI 

29 CH3 

30 CH3O 


CH 3 


76 H 

77 F 

78 CJ 

79 CH3 

80 CH3O 


CH 3 


126 H 

127 F 

128 CI | 

129 c Hs 

130 CH 3 0 




31 H 

32 F 

33 CI ! 

34 CH 3 

35 CH3O 


CH3 


81 H 

82 F 

83 CI 

84 CH3 

85 CK3O 




131 H 

132 F 

133 CI 

134 CH 3 

135 CHaO 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH a O 


k N^^CI 
CH 3 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH a O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH 3 0 




41 H 

42 F 

43 CI 

44 CH 3 

45 CH 3 0 


CH,« 


91 H 

92 F 

93 CI 

94 CH3 

95 CH 3 0 


^°x& 


141 H 

142 F 

143 CI 

144 CH 3 

145 CH3O 


CHj 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH a O 


CH, 

^xp 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 
100CH 3 O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH3O 





Table 2 




(J-A-l-l) 



No. R 3 


-R 5 


No. R 3 


— R 5 


No. R 3 


-R 5 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH3O 


CH 3 


51 H 

52 F 

53 CI 

54 CH 3 
00 WPI3U 


I 

CHa 


101 H 

102 F 

103 CI 

104 CH 3 




6 H 

7 F 

8 CI 

9 CH a 

10 CH a o 


CH, 


56 H 

67 F 

68 CI 

59 CH 3 

en a 

60 GH3O 


^N^^CHa 

CR» 

wn 3 . 


106 H 

107 F 

108 CI 

109 CH3 

110 **"aw 




11 H 

12 F 

13 CI 

14 CH a 
16 CH 3 Q 


1 


61 H 

62 F 

63 CI 

64 CH3 

65 CH3O 


\#n3 *» 


111 H 

112 F 

113 CI 

114 CHb 

115 CM3O 




16 H 

17 F 

18 CI 

19 CH 3 

20 CH 3 0 


1 

CHa 


66 H 

67 F 

68 CI 

69 CH3 


0CH3 

1 

CHa 


116 H 

117 F 

118 CI 

119 CH, 

120 ^nsv 


F I 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 


CH 3 F 


71 H 

72 F 

73 CI 

74 CH3 
i 0 vr^u 


1 

CHj 


121 H 

122 F 

123 CI 

124 CH3 
1 Zo vn 3 w 




26 H 

27 F 

28 CI 

29 CH3 

30 CH3O 


1 

CH 3 


76 H 

77 F 

78 CI 

79 CH3 

80 CH3O 


CH 3 


126 H 

127 F 

128 CI 

129 CH3 

130 CH3O 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH a O 




B1 H 

82 F 

83 CI 

84 CH3 

85 CH3O 


CH3OCH3 


131 H 

132 F 

133 CI 

134 CH a 

135 CH3O 




36 H 

37 F 

38 CI 

39 CH3 

40 CH3O 


1 

CH 3 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH3O 




41 H 

42 F 

43 CI 

44 CH a 

45 CH3O 


CH,CI 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH3O 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH 3 0 


ch 3 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH3 


96 H 

97 F i 

98 CI 

99 CHa 
IOOCH3O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH3O 


H3C"^^0 



lahlfi 3 



COOH 




(I-A-2-I) 



No. R 3 


-R 5 


No. R 3 


-R 5 


No. R 3 




1 H 

2 F 

3 CI 

4 CH3 


CH3 


51 H 

52 F 

53 CI 

54 CH 3 


. f 
CH 3 


101 H 

102 F 

103 Cf 

104 CH3 
1 Ob *~n 3 w 




6 H 

i .;,7 F 

a ci 

9 CH 3 

10 CH3O 


1 

CH, 


56 H 

57 F 

58 CI 

59 CH3 

en ru r\ 
6U CH3O 


**«3 


106 H 

107 F 

108 CI 

109 CH a 

110 CH3O 




11 H 

12 F 

13 CI 

14 CHa 
16 CH 3 0 


1 


61 H 

62 F 

63 CI 

64 CH3 

DO CH3O 


C14CH3 


111 H 

112 F 

113 CI 

114 CH3 

115 CH3O 




16 H 

17 F 

18 CI 

19 CH 3 

ZD CH3O 


1 

CH3 


66 H 

67 F 

68 CI 

69 CH3 


OCH3 

CH, 


116 H 

117 F 

118 CI 

119 CH 3 

120 v^n 3 w 


F 

O 


21 M 

22 F 

23 CI 

24 CH 3 

25 CH3O 


1 J 
CH 3 F 


71 H 

72 F 

73 CI 

74 CH 3 
/ 0 i^n 3 u 


CH3 


121 H 

122 F 

123 CI 

124 CHa 

125 ^"a w 




26 H 

27 F 

28 CI 

29 CH3 

30 CH3O 


1 

CH3 


76 H 

77 F 

78 CI 

79 CH3 

80 CH3O 


CH3 


126 H 

127 F 

128 CI 

129 CH 3 

130 CH3O 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


CH3 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH a O 


CH30CH3 


131 H 

132 F 

133 CI 

134 CH 3 

135 CH3O 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


CH3 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 ch 3 o 




41 H 

42 F 

43 CI 

44 CH 3 

45 CH3O 




91 H 

92 F 

93 CI 

94 CH 3 

95 CH3O 




141 H 

142 F 

143 CI 

144 CH 3 
146 CH3O 


CH3 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH, 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 

100 CH3O 


F 


146 H 

147 F 

148 CI 

149 CHa 

150 CH3O 


HaC^^O^ 



00 



Table 4 



R 3 ^^ X-COOH 



N CH 3 



ft 

No. R 


-R 5 


No. R 3 


-R 5 


No. R 3 


-R 5 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH,0 


CH 3 


51 H 

52 F 

53 CI 
64 CH 3 
55 CH3O 


i 

CH 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CHsO 




6 H 

7 F 

8 CI 

9 wn 3 

10 ch 3 o 


w 

I 

CH* 


56 H 

57 F 

58 CI 

59 CH3 

60 CH3O 


N^^CH, 
CH, 


106 H 

107 P 

108 CI 
mo CH* 
110 CH3O. 




11 H 

12 F 

13 CI 

15 CH3O 


v *Ca F 

CH, 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH3C 


CH, C "» 


111 H 

112 F 

113 CI 

114. CHv 

116 CH a O 


0 


16 H 

17 F 

18 CI 

19 CH 3 

20 CH a O 


k N-^^F 

i 

CH, 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH3O 


OCH, 

CH, 


116 H 

117 F 

118 CI 

119 CH 3 

120 CH3O 


F 

° 


21 H 

22 F 

23 CI 

24 CH 3 
26 CH3O 


CH, F 


71 H 

72 F 

73 CI 

74 CH3 
76 CH3O 


1 

CH 3 


121 H 

122 F 

123 CI 

1 24 CH 3 

125 CH 3 0 




26 H 

27 F 

28 CI 

29 CH3 

30 CH3O 


CH, 


76 H 

77 F 

78 CI 

79 CH3 

80 CH3O 


^N^^OCH, 
CH* 

wti 3 


126 H 

127 F 

128 CI 

129 CHs 

130 CH 3 0 




31 H 

32 F 

33 CI 

34 CH3 

35 CHaO 


CH, 


81 H 

82 F 

83 CI 

84 CH 3 
86 CH3O 


CH,OCH 3 


131 H 

132 F 

133 CI 

134 CH 3 

135 CH3O 


H 3 C W 


36 H 

37 F 

38 CI 

39 CH 3 

40 CH a O 


^N^^CI 
CH, 


86 H 

87 F 

88 CI 

89 CH3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH 3 C 




41 H 

42 F 

43 CI 

44 CH 3 

45 CH3O 


CH,CJ 


91 H 

92 F 

93 CI 

94 CH3 
96 CH3O 




141 H 

142 F 

143 CI 

144 CH, 

145 CH a O 


CH, 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH, 

CH, 


96 H 

97 F 

98 CI 

99 CH 3 

100 CH a O 


^'"CQ , 

F ' 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH3O 


HjC^^O 



Table 5 




(1 -A-3-1) 



no. t\ 


— K 


no, K 


— K 


M ft d3 
NO. K 


_ D 5 
K 


1 H 

2 F 

3 CI 

4 CHa 

5 CH 3 0 


1 

CH* 


$1 H 

52 F 

53 CI 

54 CH 3 

55 CHaO 


1 

CH 3 


101 H 

102 F 

103 CI 

104 CH3 

105 CH 3 0 




6 H 

7 F 

8 CI 

9 CH 3 

10 CH3O 




56 H 

57 F 

58 CI 

59 CH 3 

60 CH3O 


CH 3 


106 H 

107 P 

108 CI 

109 CH3 

110 CH3O 




11 H 

12 F 

13 CI 

14 CH 3 

15 CH3O 


CH 3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH3O 




111 H 

112 F 

113 CI 

114 CHa 

115 CH 3 Q 




16 H 

17 F 

18 C! 

19 CHa 

20 CH3O 


1 : 

wn 3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH3O 


0CH3 

CH* 


116 H 

117 F 

118 CI 

119 CH 3 

120 CH3O 


F 


21 H 

22 F 

23 CI 

24 CH3 

25 CH3O 


CH*P 

wn 3 


71 H 

72 F 

73 CI 

74 CH3 

75 CH3O 


t 

^n 3 


121 H 

122 F 

123 CI 

124 CH 3 

125 C^O 




26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


t 

CH« 

wn 3 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH3O 


CH3 


126 H 

127 F 

128 CI 

129 CH 3 

130 CHaO 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


CH3 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH3O 


CH 3 OCH 3 


131 H 

132 F 

133 CI 

134 CHa 

135 CH a O 




36 H 

37 F 

38 CI 

39 CH3 

40 CH 3 0 


n°n 

^N^^CI 
CH3 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH a O 




41 H 

42 F 

43 CI 

44 CH3 

45 CH3O 


CH, CI 


91 H 

92 F 

93 CI 

94 CHa 

95 CH 3 0 




141 H 

142 F 

143 CI 

144 CH 3 

145 CK^O 


CH 3 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH 3 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 
100CH 3 O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH 3 0 





Table 6 



I W 1 ^COOH 

R 3 -R 5 No. 

H ^_-/, o ^ ,ch» 101 



No. R 3 


— R 


No. R 


— R 


NO. K 


— R 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH 3 0 


( 

Cn 3 


51 H 

52 F 

53 CI 

54 CH 3 

55 CH3O 


1 

CH3 


101 H 

102 F 

103 CI 

104 CHs 

105 CH a O 




6 H 

7 F 

8 CI 

9 CH 3 

10 CHjO 


CH, 


56 H 
57- F 

58 CI 

59 CH 3 

60 CH3O 


CH S 


106 H 

107 F 

108 CI 

109 CH 3 

110 CHsO 


.TE&- 


11 H 

12 F 

13 CI 

14 CH 3 

15 CH3O 


1 

CH 3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CHgO 


JL.. ru. 
CH 3 CM 3 


111 H 

112 F 

113 CI 

114 CH 3 

115 CH 3 0 




16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 


1 

CH 3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH3O 


OCH 3 

CH a 


116 H 

117 F 

118 CI 

119 CHa 

120 CH 3 0 


F 

O 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 


CH3 P 


71 H 

72 F 

73 CI 

74 CH3 
76 CH 3 0 


WW""* 
CHa 


121 H 

122 F 

123 CI 

124 CH 3 

125 CHsO 




26 H 

27 F 

28 CI 

29 CH 3 
an CH»o 


un 3 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH3O 


CHa 


126 H 

127 F 

128 CI 

129 CH 3 

130 CH 3 0 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


CH 3 


81 H 

82 F 

83 CI 

84 CHa 

85 CH3O 


CH 3 OCH » 


131 H 

132 F 

133 CI 

134 CHa 

135 CH 3 0 




36 H 

37 F 

38 CI 

39 CH3 

40 CH3O 


CHg 


86 H 

87 F 

88 CI 
69 CHa 
90 CH 3 0 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH3O 


CjHs' W 


IS 41 H 

42 F . 

43 CI 

44 CH 3 

45 CH a O 


CH 3 CI 


91 H 

92 F 

93 CI 

94 CH3 

95 CHgO 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH 3 0 


CH S 


46 H 

47 F 

48 CI 

49 CH3 

50 CH3O 


CH 3 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 
100CH 3 O 


F 


146 H 

147 F 

148 CI 

149 CH3 

150 CHaO 





Table 7 




( I —A— 4 — 1 ) 



No. R 3 


_ c 

— R 


No. R 3 


— R 


No. R 3 


_e 
— R 


1 H 

2 F 

3 CI 

4 CHa 

5 CH 3 0 


1 

CH 3 


51 H 

52 F 
63 CI 
54 CH3 
65 CH3O 


1 

CH 8 


101 H 

102 P 

103 CI 

104 CHa 

105 CH3O 


.5 


6 H 

7 F 

8 CI 

9 CH3 

10 CH 3 0 


CH, 


56 H 
67 F 

58 CI 

59 CH3 

60 CHaO 


CH 3 


106 M 

107 F 

108 CI 

109 C H3 

110 CH3O 




11 H 

12 F 

13 CI 

14 CH 3 

15 CH3O 


1 

CH 3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CHaO 


CH 3 CH 3 


111 H 

112 F 

113 CI 

114 CHa 

115 CH3O 


0 


16 H 

17 F 

18 CI 

19 CHa 

20 CH3O 


CH 3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH3O 


OCHa 

<=H, 


116 H 

117 F 

118 CI 

119 CH3 

120 CH3O 


F 

L o 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH a O 


JL. . p 

CHj r 


71 H 

72 F 

73 CI 

74 CH 3 

75 CH3O 


1 

CH 3 


121 H 

122 F 

123 CI 

124 CH3 

125 CH3O 


"o^^p^ 

0 


26 H 

27 F 

28 CI 

29 CHa 

30 CHaO 


CH, 


76 H 

77 F 

78 cr 

79 CH3 


1 * 

CH 3 


126 H 

127 F 

128 CI 

129 CH3 

1 30 ^* n 3 v 




31 H 

32 F 

33 CI 

34 CH 3 

35 CHaO 


CH 3 


81 H 

82 F 

83 CI 

84 CH 3 

85 CHaO 


CH 3 OCH 3 


131 H 

132 F 

133 CI 

134 CH 3 

135 CH 3 0 




36 H 

37 F 

38 CJ 

39 CHa 

40 CH3O 




86 H 

87 F 

88 CI 

89 CH 3 

90 CH 3 0 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH 3 0 




41 H 

42 F 

43 CI 

44 CHa 

45 CH3O 




91 H 

92 F 

93 CI 

94 CH 3 

95 CH s O 




141 H 

142 F 

143 CI 

144 CHa 

145 CH 5 0 


CH, 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH 3 

CHa 


96 H 

97 F 

98 CI 

99 CH 3 

100 CH a O 


F 


146 H 

147 F 

148 CI 

149 CH3 

150 CH 3 0 





Table 8 




U-A-4-1) 



No. R 3 


-R 5 


No. R a 


-R S 


No. R 3 


— R 5 


1 H 

2 F 

3 CI 

a ru. 
*t uri3 

5 CH 3 0 


CH 3 


51 H 

52 F 

53 CI 

54 CHa 

55 CHaO 


1 

CH a 


101 H 

102 F 

103 CI 
mA CHi 

IU4 w * *J 

106 CH3O 




6 H 

7 F 

8 CI 

9 CH 3 

10 CH3O 


CH, 


56 H 

57 F 

58 CI 

60 CH3O 


s N^^CHa 
CH 3 


106 H 

107 F 

108 CI 

1Q3 vn3 
110 CHjO 




11 H 

12 F 

13 CI 

14 CHa 

15 CH3O 


CH, 


61 H 

62 F 

63 CI 

fiA ru 
o*t wria 

65 CH3O 


CH, CH 3 


111 H 

112 F 

113 CI 
n a CH. 
115 CH,0 




16 H 

17 F 

18 CI 

20 CH3O 


1 

CH3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH3O 


OCH s 

1 

CH* 


116 H 

117 F 

118 CI 

119 CH, 

120 CH3O 


F- 

L ° 


21 H 

22 F 

23 CI 

OA f*Vt 

25 CHaO 


CHa F 


71 H 

72 F 

73 CI 

74 CH3 

75 CHaO 


1 

CH3 


121 H 

122 F 

123 CI 

125 CHaO 


^0 


26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


CH, 


76 H 

77 F 

78 CI 

79 CH3 

80 CH3O 


N^^OCHa 
CH% 


126 H 

127 F 

128 CI 

129 CH 3 

130 CH3O 




31 H 

32 F 

33 CI 

34 CH3 
36 CH3O 


CHa 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH a O 


>'*C9 

CH,OCH s 


131 H 

132 F 

133 CI 

134 CHa 

135 CH3O 


HjC \=/ 


36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 




86 H 

87 F 

88 CI 

89 CH* 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH3 

140 CH s O 




41 H 

42 F 

43 CI 

44 CH3 
46 CHjO 


CH 3 CI 


91 H 

92 F 

93 CI 

94 CH3 

95 CH3O 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH3O 


CHj 


46 H 

47 F 

48 Ct 

49 CH 3 
60 CH3O 


CH 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 

100 CH3O 


F 


146 H 

147 F 

148 CI 

149 ^H 3 

150 CH 3 0 


HaC^^O 



Table 9 




N 




COOH 



( I -A- 5—1) 



No. R 3 


— R 5 


No. R 3 


— R 5 


No. R 3 


— R 5 


1 H 

2 F 

3 CI 

4 CH3 

5 CH3O 


i 

CH 3 


51 H 

52 F 

53 CI 

54 CH 3 

55 CH3O 


CH 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH3O 




6 H 

7 F 

8 CI 

9 CH 3 

10 CHjO 


I 

SCO 


56 H 

57 F 

58 CI 

59 CH3 

60 CHaO 


N^^^CHa 
CH 3 


106 H 

107 .-f- r 

108 CI 

109 CH 3 

110 CH3O 




11 H 

12 F 

13 CI 

14 CH 3 

15 CH a O 


CH 3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH3O 


CHs CH J 


111 H 

112 F 

113 & 

114 CH3 

115 CH3O 




16 H 

17 F 

18 CI 

19 CH3 

20 CH3O 


CH 3 


66 H 

67 F 

68 CI 

69 CH3 

70 CH3O 


. OCH3 

1 


116 H 

117 P 

118 CI 

119 CH3 

120 CH3O 


F 


21 H 

22 F 

23 CI 

24 CH3 

25 CH3O 


CHa F 


71 H 

72 F 

73 Ci 

74 CH 3 

75 CH3O 


CH 3 


121 H 

122 F 

123 cr 

124 CH3 

125 CH3O 




26 H 

27 F 

28 CI 

29 CH3 

30 CH3O 




76 H 

77 F 

78 CI 

79 CH 3 

80 CH3O 


CH 3 


126 H 

127 P 

128 CI 

129 CHa 

130 CH a O 




31 H 

32 F 

33 CI 

34 CH3 

35 CH3O 


CH 3 


81 H 

82 F 

83 CI 

84 CH3 

85 CH3O 




131 H 

132 F 

133 CI 

134 CH3 

135 CH 3 0 




36 H 

37 F 

38 CI 

39 CH3 

40 CH3O 


CH 3 


86 H 

87 F 

88 CI 

89 CH3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH3 

140 CH3O 




41 H 

42 F 

43 cr 

44 CH3 

45 CH 3 0 


CH 3 CI 


91 H 

92 F 

93 CI 

94 CH3 

95 CK3O 




141 H 

142 F 

143 CI 

144 CH3 

145 CH 3 0 


CH 3 


46 H 

47 F 

48 CI 

49 CHa 

50 CH3O 


CH 3 

CH 3 


96 H 

97 F 

98 CI 

99 CH3 
IOOCH3O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 Ch^O 





on 



Table 10 




COOH 



N CH 3 



(I -A-5-1) 



No. R 3 


-R 5 


No. R 3 


-R 5 


No. R 3 


_ R 5 

r\ 


1 H 

2 F 

3 CI 

4 CHg 

5 CH 3 0 


CHa 


51 H 

52 F 

53 CI 

54 CH 3 

55 CH3O 


1 

UM3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH3O 




6 H 

7 F 

8 CI 

9 CH 3 

10 CH3O 


CH, 


66 H 

57 F 

58 CI 

59 CH 3 

60 CH3O 


^t;X> CH3 

1 * 

CH 3 . 


106 H 

107 F 

108 CI 

109 CHa 

110 CH a O 




11 H 

12 F 

13 CI 

14 CH 3 

15 CH3O 


1 

CH3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH3O 


CH* 

CH3 n * 


111 H 

112 F 

113 CI 

114 CH 3 

115 CH3O 




16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 


1 


66 H 

67 F 

68 CI 

69 CH a 

70 CH3O 


OCHa 

1 

CH a 


116 H 

117 F 

118 CI 

119 CH3 

120 CH3O 


F 

O . 


21 H 

22 F 

23 CI 

24 CH 3 
26 CH3O 




71 H 

72 F 

73 CI 

74 CH 3 

75 CH3O 


1 

CH, 
v*n 3 


121 H 

122 F 

123 CI 

124 CH 3 

125 CH3O 




26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


CH3 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH3O 


CH 3 


126 H 

127 F 

128 CI 

129 CH3 

130 CH3O 




31 H 

32 F 

33 CI 

34 CH 3 
36 CH3O 


CH 3 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH3O 


~°x® 

CH 3 °CH, 


131 H 

132 F 

133 CI 

134 CH 3 

135 CH3O 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


N'^^CI 

. 1 

CH 3 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH 3 0 


C2H5 w 


41 H 

42 F 

43 CI 

44 CH3 

45 CH3O 


CH 3 C ' 


91 H 

92 F 

93 CI 

94 CH3 

95 CH3O 




141 H 

142 F 

143 Ci 

144 CH 3 

145 CH3O 




46 H 

47 F 

48 CI 

49 CH3 

50 CH3O 


CH 3 

CH3 


96 H 

97 F 

98 CI 

99 CH 3 
100CH 3 O 


F 


146 H 

147 F 

148 CI 

149 CH3 

150 CH3O 


H 3 c'^^o^ 



Table 11 



M. D 3 

no. k 


R 


Na d 3 
no. k 


R 


Na D 3 
(SO. K 


R 


1 H 

2 F 

3 Ci 

4 CH 3 

5 CH 3 0 


i 

CH3 


61 H 

52 F 

53 CI 

54 CH 3 

55 CH 3 0 


. 1 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH3O 




€ H 

7 F 

8 CI 

9 CH S 

10 CH3O 


CH. 


56 H 

57 F 

58 CI 

59 CH 3 

60 CH3O 


CH 3 


106 H 

107 F 

108 CI 

109 CH3 

110 CH3O 




11 H 

12 F 

13 CI 

14 CH 3 

15 CH3O 


i 

CH 3 


61 H 

62 F 

63 CI 

64 CHa 

65 CH3O 


CH 3 ^3 


111 H 

112 F 

113 CI 

114 CH 3 

115 CH3O 




16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 


t 

CH3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH3O 


OCHs 


116 H 

117 F 

118 CI 

119 CH3 

120 CHaO 


F 


21 H 

22 F 

23 CI 

24 CH3 
26 CH3O 


ru, F 


71 H 

72 F 

73 CI 

74 CH 3 

75 CH 3 0 


i 


121 H 

122 F 

123 CI 

124 CH 3 

125 CH 3 0 




26 H 

27 F 

! 28 CI 

29 CH 5 

30 CH3O 


i 

vnj 


76 H 

77 F 

78 CI 

79 CH 3 

80 CHaO 


CH 8 


126 H 

127 F 

128 CI 

129 CH 3 

130 CH 3 0 




31 H 

32 F 

33 CI 

34 CH 3 

35 CHgO 


CH 3 


81 H 

82 F 

83 Ci 

84 CH 3 

85 CH3O 


CH 3 OCH 3 


131 H 

132 F 

133 CI 

134 CH a 

135 CH 3 0 




36 H 

37 F 

38 CI 

39 CH 3 

| 40 CH3O 


N^^C! 
CH 3 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH 3 0 


c,Hs' \=/ 


41 H 

42 F 

43 CI 

44 CH 3 

45 CH a O 


>~CP 

CH3C1 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH a O 




141 H 

142 F 

143 CI 

144 CH 3 

145 CHjO 


•*>■/-<> 
CH 3 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH 3 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 

100 CH 3 0 


F 


146 H 

147 F 

148 CI 

149 CHa 

150 CH 3 0 


H 3 C'^ s ^O 



Table 12 




( I —A— 6—1 ) 



No. R 3 


-R 5 


Na R 3 


— R 5 


No. R 3 


— R 5 


1 H 

2 F 

3 CJ 

4 CH 3 

5 CH3O 


CH 3 


51 H 

52 F 

53 CI 

54 CH 3 

55 CH 3 0 


CH 3 


101 H 

102 F 

103 CI 

104 CH3 

105 CH3O 




6 H 

X- F 
8 CI 
8 CH 3 


.yob. 

CH, 


56 H 

57 F 

58 CI 

59 CH 3 

60 CH3O 


CHa 


106 H 

107 F 

108 CI 

109 CHs 




11 H 

12 F 

13 CI 

14 CH 3 
1 a urigW 


1 

CH 3 


61 H 

62 F 

63 CI 

64 CH 3 
G5 CH>0 


CHa C ^S 


111 H 

112 F 

113 CI 

114 CH, 

115 wn 3 w 




16 H 

17 F 

18 CI 

19 CH 3 

20 CMiO 


1 

CH 3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH3O 


OCH, 

1 

CH 3 


116 H 

117 •= 

118 CI 

119 CH3 

1 20 CHqO 


F 


21 H 

22 F 

23 CI 

24 CHg 

25 CHiO 


CH 3 F 


71 H 

72 F 

73 CI 

74 CH 3 

75 CH3O 


CH S 


121 H 

122 F 

123 CI 

124 CH 3 
126 CH a O 




26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


CH 3 


76 H 

77 F 

78 CI 

79 CH3 

80 CH3O 




126 H 

127 F 

128 CI 

129 CH 3 

130 CH 3 0 


" 0 ""cp f 


31 H 

32 F 

33 CI 

34 CH 3 

35 CH 3 0 


CHa 


81; H 

82 F 

83 CI 

84 CH 3 

85 CH3O 


CH3°? H 3- 


131 H 

132 F 

133 CI 

134 °H 3 

135 CH a O 


H 3 C W 


36 H 

37 F 

38 CI 

39 CHa 

40 CH 3 Q 


CH 3 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH s O 


•°'*0o 


136 H 

137 F 

138 CI 

139 CH 3 

140 CH3O 


0 X^) 

c 2 < w 


41 H 

42 F 

43 CI 

44 CHa 

45 CH3O 




91 H 

92 F 

93 CI 

94 CH3 

95 CH 3 0 


yQO 


141 H 

142 F 

143 CI 

144 CH 3 

145 CH 3 0 


H3C Y N ^0 
CH 3 


46 H 

47 F 

48 CI 

49 CH3 

50 CH3O 


1 1 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 

100 CH3O 


y$Q 

F 


146 H 

147 F 

148 CI 

149 c^ 

150 CH3O 


H 3 C^^O^ 



Table 13 



5 wi 



COOH 



N CBj 



(1 -A-7-1) 



V* 5 

N-o 



Wo. R 3 


-R 5 


No. R 3 


— R 5 


No. R 3 




1 H 

2 F 

3 C! 

4 CH3 

5 CH 3 0 


CH, 


51 H 

52 F 

53 CI 

54 CH 3 

55 CH3O 


CH 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH 3 0 




6 H 

7 F 

8 CI 

9 CH 3 

10 CH3O 


CHa 


56 H 

57 F 

58 CI 

59 CH3 

60 CH3O 




106 H 

107 F 

108 CI 

109 CH 3 

110 CH a O 




11 H 

12 F 

13 CI 

14 CH 3 

15 CH3O 


i 

CH3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CHaO 


CH, CH 3 


111 H 

112 F 

113 CI 

114 CHa 

115 0H 3 O 


^0 


16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 


CHa 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH s O 


OCH, 


116 H 

117 F 

118 CI 

119 CHa 

120 CHaO 


F 


21 H 

22 F 

23 CI 

24 CH3 

25 CH 3 0 


CH 3 F 


71 H 

72 F 

73 CI 

74 CHa 

75 CH3O 


CH, 


121 H 

122 F 

123 CI 

124 CHa 

125 CH3O 


0 


26 H 

27 F 

28 CI 

29 CHj 

30 CH 3 0 


CH 3 


76 H 

77 F 

78 CI 

79 CH 3 

80 CHaO 


CH 3 


126 H 

127 F 

128 CI 

129 CH 3 

130 CH 3 0 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 




81 H 

82 F 

83 CI 

84 CH 3 
86 CH3O 


CH 3 °CH3 


131 H 

132 F 

133 CI 

134 CH 3 

135 CH 3 0 


H3C \=/ 


36 H 

37 F 

38 CI 

39 CH3 

40 CH3O 


CH 3 


86 H 

87 F 

88 CI 

89 CHa 

90 CH a O 




136 H 

137 F 

138 CI 

139 CHa 

140 CH 3 0 


c!h/^ 


41 H 

42 F 

43 CI 

44 CH 3 

! 45 CH 3 0 


CH,« 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH3O 




141 H 

142 F 

143 CI 

144 CH3 

145 CH 3 0 


CH, 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH 3 


96 H 

97 F 

98 CI 

99 CH 3 

100 CH a O 


F 


146 H 

147 P 

148 CI 

149 CH 3 

150 CH 3 0 





Table 14 



•a 



COOH 



IM CH 3 




(I -A-7-1) 



N-o 



No. R 3 


-R 5 


No. R 3 




Nn R 3 

1x0. r> 


p5 

K 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH3O 


CH 3 


61 H 

52 F 

53 CI 

54 CH 3 

55 CH 3 C 


^Xo** 

t 

i*n 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH3O 


5 


6 H 

7 F 

8 CI 

9 CH 3 

10 CH a O 


CH, 


56 H 

57 F 

58 CI 

59 CH 3 

60 CH3O 


v °Tn --- 

Mil 
CH3 


106 H 

107 F 

108 CI 

109 CH3 

110 CH3O 




11 H 

12 F 

13 CJ 

14 CH 3 
16 CH3O 


^Xxy 

1 

CH 3 


61 H 

62 F 

63 CI 

64 CHg 

65 CH3O 


CH3 w * ^ 


111 H 

112 F 

113 CI 

114 CH3 

115 CH3O 




16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 


< 

CH 3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH3O 


0CH3 

i 

CH, 


116 H 

117 F 

118 CI 

119 CM 3 

120 CH3O 


F 


21 H 

22 F 

23 CI 

24 CH 3 
26 CJ+jO 


CHa^ 


71 H 

72 F 

73 CI 

74 CH 3 
7B CH3O 


I 


121 H 

122 F 

123 CI 

124 CH 3 

125 CH 3 0 




26 H 

27 F 

28 CI 

29 CH 3 

30 CH 3 0 


^x6 

CH3 


76 H 

77 F 

78 CI 

79 CH3 

80 CH3O 


CH 3 


126 H 

127 F 

128 CI 

129 CH 3 

130 CH3O 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH 3 0 


CH 3 


81 H 

82 F 

83 CI 

84 CHs 

85 CH3O 


~°xp 

CH 3 °? H 3 


131 H 

132 F 

133 CI 

134 CH3 

135 CHaO 




36 H 

37 F 

38 CI 

39 CH3 

40 CH 3 0 


k N A ^Cl 
CH 3 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH^O 




41 H 

42 F 

43 CI 

44 CH 3 

45 CH 3 0 


rep . 

CH 3 CI 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH3O 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH 3 0 


CHj 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH 3 

rtp6. 

CH 3 


96 H 

97 F 

98 CJ 

99 CH 3 

100 CH3O 


^09 


146 H 

147 F 

148 CI 

149 CH3 

150 CHaO 





Table 15 




(I-A-8-1) 



No. R 3 


-R 5 


No. R 3 




Nn R 3 




1 H 

2 F 

3 CI 

4 CH 3 

5 CH 3 Q 


CH 3 


51 H 
62 F 

53 CI 

54 CH 3 

OO CH3O 


^Xo^ 

1 

wn 3 


101 H 

102 F 

103 CI 

104 CH3 

105 CH3O 




6 H 

7 F 

8 Ci 

9 CH3 

10 CH3O 


-°x& 

1 

en. 


56 H 
57 

58 CI 

59 CH3 

60 CH3O 


CH 3 


106 H 

107 F 

108 CI 

109 CH 3 

110 CH3O 




11 H 

12 F 

13 CI 

14 CH3 

15 CH3O 


*XO' 

vrl 3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CK3O 


f*Lt Crl*s 
UH 3 ^ 


111 H 

112 F 

113 CI 

114 CH 3 

115 CH 3 0 




16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 


l\T^F 
1 

CHa 


66 H 

67 F 
66 CI 

69 CH 3 

70 CH 3 0 


OCH 3 

i 

CH, 


116 H 

117 F 

118 CI 

119 CH 3 

120 CH 3 0 


O 


21 H 

22 F 

23 CI 

24 CH 3 

25 CHjO 


to? 

CH 3 F 


71 H 

72 F 

73 CI 

74 CH 3 

1 5 CH3O 


^Xo"* 

1 . 

CHa 


121 H 

122 F 

123 CI 

124 CH 3 

125 CH 3 D 




26 H 

27 F 

28 Ct 

29 CH 3 

30 CH 3 0 


1 

CH3 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH3O 


CH 3 


126 H 

127 F 

128 CI 

129 CH 3 

130 CH3O 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


~°Xp a 

CH 3 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH 3 0 


~*xv 


131 H 

132 F 

133 Ct 

134 CH 3 

135 CH3O 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 




86 H 

87 F 

88 CI 

89 CH3 

90 CH3O 


"°Xo 


136 H 

137 F 

138 CI 

139 CH 3 

140 CH3O 




41 H 

42 F 

43 CI 

44 CH 3 

45 CH3O 




91 H 

92 F 

93 CI 

94 CH 3 

95 CH3O 


"°X& 


141 H 

142 F 

143 CI 

144 CH3 

145 CH3O 


CH 3 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH a 

^°x& 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 

100 CH3O 


~°XQ 

F 


146 H 

147 F 

148 CI 

149 Cr+j 

150 CH3O 





Table 16 



N CH 3 
R 5 



No. R 3 


— R 5 


No. R 3 


-R 5 


No. R 3 


~R 5 


1 H 

2 F 

3 CI 

4 CH 3 

5 CHjO 


1 

CH3 


51 H 

52 F 

53 CI 

54 CHj 

55 CH3O 


^"tpa"" 

CH 3 


101 H 

102 F 

103 CI 

104 CHj 

105 CH3O 




6 H 

7 F 

8 CI 

9 CH 3 

10 CH3O 




56 H 
67 F 
58 CI 
69 CH 3 
60 CH 3 0 


CH, 


106 H 

107 F 

108 CI 

109 CH 4 

110 CIV) 


0 O-y 


11 H 

12 F 

13 CI 

14 CH 3 

15 CH3O 


.1 
CH 3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH3O 


CH3 CH 3 


111 H 

112 F 

113 CI 

114 CH 3 

115 CH3O 


0 


16 H 

17 F 

18 CI 

19 CHj 

20 CH3O 




66 H 

67 F 

68 CI 

69 CHa 

70 CH3O 


CCH, 

N 

CH^ 


116 H 

117 F 

118 CI 

119 CH 3 

120 CH3O 


F 

w r >— ' 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 


CH 3 F 


71 H 

72 F 

73 CI 

74 CH 3 

75 CH3O 


CH 3 


121 H 

122 F 

123 CI 

124 CH3 

125 CH 3 0 




26 H 

27 F 

28 C) 

29 CH 3 

30 CH3O 


1 

CH a 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH3O 


^!Sl" S ^OCH 3 
CH 3 


126 H 

127 F 

128 CI 

129 CH 3 

130 CH3O 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


f 

CH 3 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH3O 


CH,°CH, 


131 H 

132 P 

133 CI 

134 CH 3 

135 CH 3 0 




36 H 

37 F 

38 CI 

39 CH3 

40 CH 3 0 


v t°n 

CH3 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH3O 




41 H 

42 F 

43 CI 

44 CH 3 

45 CH3O 


CH, CI 


91 H 

92 F 

93 CI 

94 CH 3 
96 CH3O 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH 3 0 


CH, 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH, 
CH a 1 


96 H 

97 F 

98 CI 

99 CH 3 
IOOCH3O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CHjO 





Table 17 




No. R 3 


— R 5 


No. R 3 


-R s 


No. R 3 


-R 5 


1 H 

2 F 

3 CI 

4 CHa 

5 CH a O 




51 H 
62 F 

53 CI 

54 CH 3 

55 CH3O 


CH 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH3O 


°Xo 


6 H 

7 F 

8 CI 

9 CH a 

10 ch 3 o 


1 

CH 3 


56 H 
67 F 

58 CI 

59 CH 3 

60 CH3O 


chj 


106 H 

107 F 

108 CI 

109 CH 3 

110 CH a O 




11 H 

12 F 

13 CI 

14 CH 3 

15 CH3O 


^Xo' 

CH a 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH3O 


CH 3 CH 3 


111 H 

112 F 

113 CI 

114 CH3 

115 CH3O 




16 H 

17 F 

18 ci 

19 CH3 

20 CH3O 


CK3 


66 H 

67 F 

68 CI 

69 CHa 

70 CH3O 


OCH3 

^°X& 

1 


116 H 

117 P 

118 CI 

119 CH3 

120 CH 3 0 


F 

° 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 


CHg F 


71 H 

72 F 

73 CI 

74 CH3 

75 CH3O 


CHj 


121 H 

122 F 

123 CI 

124 CH 3 

125 CH 3 0 


0 


26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


~°x& 

CH 3 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH3O 


CH 3 


126 H 

127 F 

128 CI 

129 CH 3 

130 CH3O 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


1 

CH 3 


81 H 

82 F 

83 CI . 

84 CH 3 

85 CH3O 




131 H 

132 F 

133 CI 

134 CH 3 

135 CH3O 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


CHa 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH3O 




41 H 

42 F 

43 CI 

44 CH3 

45 CH 3 0 


CHa" 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH 3 G 


~°X£> 


141 H 

142 F 

143 CI 

144 CH 3 

145 CH3O 


CH 3 


46 H 

47 F 

48 CI 

49 CH3 

50 CH3O 


CH 3 

^Xp 

CH 3 


96 H 

97 F 

98 CI 

99 CH3 

100 CH3O 


^°XQ 

f 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH3O 





Table 18 




(i -A-a-2) 



No. R 3 


— R 5 


No. R 3 


-R 5 


No. R 3 


— R 5 


1 H 

2 P 

3 Cf 

4 CH 3 

5 CH3O 




51 H 

52 F 

53 CI 

54 CH 3 

55 CH3O 


CH 3 


101 H 

102 F 

103 CI 

104 Chfe 

105 CH3O 


V T)0 

' 5 


6 H 

7 F 

8 CI 

9 CH3 

1 U ^Pl3*J 


CH, 


56 H 

57 F 

58 CI 

59 CH 3 

60 CH a O 


^N^^CHa 
1 * 

CH3 


106 H 

107 F . 

108 CI 

109 CH3 

•flQ CH3O 




11 H 

12 F 

13 CI 

14 CH 3 
t 0 i-riaui 


1 

CH3 


61 H 

62 F 

63 CI 

64 CHa 

65 CH3O 


CH 3 CH 3 


111 H 

112 f 

113 CI 

114 CH 3 

115 CH3O 


^0 


16 H 

17 F 

is cr 

19 CH3 

20 CHnO 

t« ^*»3 


N^^F 
1 

CHa 


66 H 

67 F 
66 CI 

69 CH3 

70 CH3Q 


OCH3 

1 

CH* 


116 H 

117 F 

118 CI 

119 CHj 

120 CH3O 


F 


21 H 

22 F 

23 CI 

24 CH 3 

25 CHaO 


CH 3 F 


71 H 

72 F 

73 CI 

74 CH3 
76 CH3O 


CH 3 


121 H 

122 F 

123 CI 

124 CH3 

125 CH3O 




26 H 

27 F 

28 CI 

29 CH3 

30 CH3O 


CH a 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH3O 


CH 3 


126 H 

127 F 

128 CI 

129 CH 3 

130 CH 3 0 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


CH 3 


81 H 

82 F 

83 CI 

84 CH3 

85 CH3O 




131 H 

132 F 

133 CI 

134 CHa 

135 CH3O 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


CH 3 


86 H 

87 F 

88 CI 

89 CHa 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH,0 




41 H 

42 F 

43 CI 

44 CHa 

45 CH3O 


CH 3 CI 


91 H 

92 F 

93 CI 

94 CH3 

95 CH3O 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH3O 


CH 3 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH 3 

CHa 


96 H 

97 F 

98 CI 

99 CH3 

100 CH3O 


F 


146 H 

147 F 

148 CI 

149 CH3 

150 CH3O 


HsC^^O 



Table 19 




COOK 



( I -A-9- 1) 



No. R 3 


-R 5 


No R 3 


__ p 5 
— K 


WO. K 


_5 
— R* 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH3O 


~°X~o 

i 

CHa 


51 H 

52 F 

53 CI 

54 CH 3 

55 CH 3 C 


1 

> CH 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH s O 


5 


6 H 

7 F 

8 CI 

9 CH 3 

10 CH3O 


i 

CH, 


56 H 

57 F 

58 CI 

59 CH a 

60 CH 3 C 


N^CH 3 
CH 3 


106 H 

107 F 

108 CI 

109 CH3 

110 CH3O 




11 H 

12 F 

13 CI 

14 CH 3 

15 CH3O 


~°X®' 

1 

CH3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH3O 


CH 3 vn 3 


111 H 

112 F 

113 CI 

114 CH 3 

115 CH a O 


0 


16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 


CH, 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH3O 


OCH3 

~°Xp 

CH* 


116 H 

117 F 

118 CI 

119 CH 3 

120 CH 3 Q 


F 

0 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 


CH*F 


71 H 

72 F 

73 CI 

74 CH 3 

75 CH3O 


1 


121 H 

122 F 

123 CI 

124 CHs 

125 CH 3 0 




26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


CH 3 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH 3 0 


CH 3 


126 H 

127 F 

128 CI 

129 CH3 

130 CH 3 Q 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


~°Xp a 

CH 3 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH a O 


r°XO 

CH 3 °CH3 


131 H 

132 F 

133 CI 

134 CM3 

135 CH 3 0 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


CH 3 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH 3 0 


~°Xo 


136 H 

137 F 

138 Ct 

139 CH 3 

140 CH 3 0 




41 H 

42 F 

43 CI 

44 CH 3 

45 CH 3 0 


^x~o 

CH 8 CI 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH3O 


^°X® 


141 H 

142 F 

143 CI 

144 CH 3 

145 CH a O 


CH, 


46 H 

47 F 

48 CI I 

49 CH 3 

50 CH3O 


CH 3 


96 H 

97 F 

98 CI 

99 CH 3 
IOOCH3O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH 3 0 






Table 20 

COOH 
CH 3 



N 



(I-A-9-1) 



*i _ n3 

No. R 




No. R 3 


— R 


No. R 


-R 5 


1 H 

2 F 

3 CI 

4 CH, 

5 CH 3 0 


i 

CH3 


51 H 

52 F 

53 CI 

54 CH S 

55 CH 3 C 


> CH 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH3O 




6 H 

7 F 

8 Ct 

9 CH, 

10 CH3O 


CH, 


56 H 

57 F 

58 CI 

59 CH 3 

60 CH3O 


CH 3 


106 H 

107 F 

108 CI 

109 CH3 

110 CH3O 




11 H 

12 F 

13 CI 

14 CH3 
16 CH3O 


I 

CH 3 


61 H 

62 F 

63 CI 

64 CH3 

65 CH 3 0 


CH3 CH 3 


111 H 

112 F 

113 CI 

114 CH 3 

115 CHaO 


0 


16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 


CH3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH a O 


OCH, 

CH, 


116 H 

117 F 

118 CI 

119 CH 3 

120 CH s O 


p. 

v o'vO 

0 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 




71 H 

72 F 

73 CI 

74 CH 3 

75 CH3O 


1 

CH3 


121 H 

122 F 

123 CI 

124 CH 3 

125 CH 3 0 


O 


26 H 

27 F 

28 CI 

29 CH 3 


1 


76 H 

77 F 

78 CI 

79 C^ 

80 CH3O 


^N^^OCH, 
CH, 


126 H 

127 F 

128 CI 

129 CH 3 
nn CH.O 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


CH 3 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH a O 




131 H 

132 F 

133 cr 

134 CH 3 
136 CHjO 


H 3 C \=/ 


36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


CH, 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH 3 D 




136 H 

137 F 

138 CI 

139 CH S 

140 CH 3 0 


C 2 H 6 ' W 


41 H 

42 F 

43 cr 

44 CH 3 

45 CH 3 D 


CH 3 CI 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH 3 C 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH 3 0 


CH, 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH, 

1 '* 
CHa 


96 H 

97 F 

98 CI 

99 CH 3 

100 CH3O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH 3 0 





Table 21 

COOH 



N CH 3 
N 



(I-A-l 0-1) 



No. R 3 


IX 


No R 3 


~R 5 


no. r\ 


R 


1 H 

2 F 

3 CI 

4 CH a 

5 CH3O 


1 

CH a 


51 H 

52 F 
63 CI 

54 CH 3 

55 CH3O 


i 

^n 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH 3 0 


s 


6 H 

7 ^F, 

8 CI 

9 CH 3 

10 CH3O 


CH, 


56 H 

57 F 

58 CI 

59 CH3 

60 CH3O 


n°n 

CH3 


106 H 

107 F 

108 CI 

109 CH 3 

110 CH 3 0 




11 H 

12 F 

13 CI 

14 CH 3 

15 CH3O 


1 

CH3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH3O 


CH3CH3 


111 H 

112 P 

113 CI 

114 CH 3 

115 CH 3 0 




16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 


**n 3 


66 H 

67 F 

68 CI 

69 CH3 

70 CH3O 


0CH3 

CH, 


116 H 

117 * 

118 CI 

119 CH 3 

120 CH3O 


0 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 


1 P E 
^173 


71 H 

72 F 

73 CI 

74 CH 3 

75 CH3O 


1 

CH* 


121 H 

122 F 

123 CI 

124 CHa 

125 CH3O 




26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


" e x& 

CH a 


76 H 

77 F 

78 CI 

79 CH3 

80 CH3O 


CH 3 


126 H 

127 P 

128 CI 

129 CH3 

130 CH3O 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


chj 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH3O 


CHjOCH 3 


131 H 

132 F 

133 CI 

134 CHa 

135 CH s O 




36 H 

37 F 
39 CI 

39 CH 3 

40 CH3O 


CH 3 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH 3 0 




41 H 

42 F 

43 CI 

44 CH 3 

45 CH 3 0 


CH 3 CI 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH3O 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH3O 


CH 3 


46 H 

47 F 

48 CI 

49 CK, 

50 CHgO 


CH 3 

CH 3 


96 H 

97 F 

98 CI 

99 CH3 

100 CH3O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH 3 Q 





Table 22 



3 



N 

<K 



COOH 



CH, 



f>- : 



No. R 


c ■ 

— R 


No. R 


~R 5 


No. R 


-R 5 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH 3 0 


1 

CHa 


51 H 

52 F 

53 CI 

54 CH 3 

55 CH 3 C 


CHa 


101 H 

102 F 

103 CI 

104 OH3 

105 CH 3 0 


^'"Co 


6 H 

7 F 

8 CI 

9 CH 3 

10 ch 3 o 




56 H 

57 F 

58 CI 

59 CH 3 

60 CH 3 Q 


CH, 


107 F 

108 CI 

109 CHj 

110 CH 3 0 




11 H 

12 F 

13 CI 

14 CHa 

15 CH 3 0 


I 

CH, 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH 3 0 


1 JL, , 

CH, CH » 


111 H 

112 F 

113 CI 

114 CHa 

115 CH 3 0 




16 H 

17 F 

18 CI 

19 CH a 

20 CHjO 


v rn 

CH, 


66 H 

67 F 

68 CI 

69 CH a 

70 CH a O 


OCH, 

~°xt> 

CH* 


116 H 

117 F 

118 CI 

119 CH 3 

120 CH 3 0 


F 


21 H 

22 F 

23 CI 

24 CH3 

25 CHgO 


JL.. F 
CH 3 ^ 


71 H 

72 F 

73 CI 

74 CH 3 

75 CH 3 0 


1 

CH, 


121 H 

122 F 

123 CI 

124 CH 3 

125 C^O 


0 


26 H 

27 F 

28 CI 

29 CH 3 

30 CH 3 0 


1 

CH 3 


76 H 

77 F 

78 Ct 

79 CH 3 
ao rw n 

OU . wnjU 


CH, 


126 H 

127 F 

128 CI 

129 CH 3 

130 ^" 3 U 


"°""cp f 


31 H 

32 F 

33 CI 

34 CH3 

| 36 CH^O 


~ 0 "'CGr c ' 

CH, J 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH3O 


CHjOCH, 


131 H 

132 F 

133 CI 

134 CH 3 

135 CH 3 0 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 




86 H 

87 F 

88 CI 

89 CH 3 

90 CH 3 0 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH 3 0 


CjH,' W 


41 H 

42 F 

43 CI 

44 CH 3 

45 CH3O 




91 H 

92 F 

93 CI 

94 CH 3 

95 CH s O 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH 3 0 


CH, 


46 H 

47 F 

48 Ct 

49 CH 3 

50 CH 3 0 


CH, 

CH, 


96 H 

97 F 

98 CI 

99 CH 3 
IOOCH3O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH a O 


H,C^-^0 ■ 



Table 23 

COOH 



N CH 3 



( I -A- 1 1-1) 



HO. K 


K 


NO. K 


__ D 5 
K 


£10. K 


— R 


1 H 

2 F 

3 CI 

4 CHa 

5 CH 3 0 


t 

CH* 


51 H 

52 F 

53 CI 
64 CHa 
56 CH3O 


1 

CH 3 


101 H 

102 £ 

103 CI 

104 CHa 
106 CH 3 0 


s 


6 H 

7 F 

8 CI 

9 CH 3 

10 CH3O 




66 H 

57 F-: 

58 CI 

59 CH 3 

60 CH3O 


CH 3 


106 H 

107 F 

108 CI 

109 CH 3 

110 CHaO 




11 H 

12 F 

13 CI 

14 CH 3 

15 CH3O 


1 

CH 3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH3O 


CH 3 CH s 


111 H 

112 F 

113 CI 

114 CH3 

115 CH 3 0 




16 H 

17 F 

18 CI 

19 CH3 

20 CH3O 


1 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH 3 0 


OCH 3 

CH, 


116 H 

117 F 

118 CI 

119 CH 3 

120 CH 3 0 


F 

0 


21 H 

22 F 

23 CI 

24 CH 3 
26 CH3O 


1 c 
ru r 
i*n 3 


71 H 

72 F 

73 CI 

74 CHa 

75 CH3O 


1 


121 H 

122 F 

123 CI 

124 CH3 
126 CH3O 




26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


1 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH3O 


V^^OCH 3 
CH 3 


126 H 

127 F 

128 CI 

129 CH 3 

130 CH 3 Q 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


CH a 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH 3 0 


CH3 OCH 3 


131 H 

132 F 

133 CI 

134 CH 3 

135 CH 3 0 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


N-^^CI 
CH 3 


86 H 

87 F 

88 CI 

89 CH 3 
SO CH 3 0 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH a O 




41 H 

42 F 

43 CI 

J 44 CH 3 
45 CH3O 


CH a CI 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH 3 C 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH 3 0 


CHj 


46 H 

47 F 

48 CI 

49 CH3 

50 CH3O 


CH 3 

CH 3 


96 H 

97 F 

98 CI 

99 CH3 
IOOCH3O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH 3 Q 





Table 24 




COOH 



■ 1 I 

N CH 3 



CJ -A-l 1.-1) 



No. R 3 


-R 5 


No. R 3 


— R 5 


No. R 3 


-R 5 


1 H 

2 F 

3 Ci 

5 CH 3 0 


1 

CH 3 


51 H 

52 F 

53 CI 

54 CH 3 

55 CH3O 


CH 3 


101 H 

102 F 

103 CI 

104 CKU 

105 CH3O 


:°'"c°jO 


6 H 

7 F 

8 Ct 

10 CH3O 


N . 
CH. 


56 H 

57 F 

58 CI 

59 CH 3 

60 CH3O 


CH, 


106 H 

107 F 

108 CI 

4 AO CM* 

110 CH s O 


\ f 


11 H 

12 F 

13 CI 

14 CH3 

15 CH3O 


CH, 


61 H 
82 F 
63 CI 

55 CH3O 


CH 3 CH » 


111 H 

112 F 

113 CI 

44>i CH* 

114 ** n 3 

115 CH,0 




16 H 

17 F 

18 CI 

«q f?|i_ 

20 CH3O 


CH 3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH3O 


OCH, 

CK, 


116 H 

117 F 

118 CI 

119 CHi 

120 CH3O 


v'"A) i 


21 H 

22 F 

23 CI 

25 CH3O 


1 ' 
CH 3 F 


71 H 

72 F 

73 Ct 

74 CHi 

75 CH3O 


1 

CH3 


121 H 

122 F 

123 CI 

194. CHi 
125 CH3O 


^0 


26 H 

27 F 

28 CI 

29 CH3 

30 CH3O 


1 

CH 3 


76 H 

77 F 

78 CI 

79 CH3 

80 CH3O 


wn 3 


126 H 

127 F 

128 CI 

129 CH3 

130 CH3O 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 




81 H 

82 F 

83 CI 

84 CH3 

85 CH3O 


CH 3 °CH, 


131 H 

132 F 

133 CI 

134 CH 3 

135 CH3O 




36 H 

37 F 

38 CI 

39 CKj 

40 CH3O 


CH 3 


86 H 

87 F 

88 CI 

89 CH3 

90 CH3O 


v °""0O 


136 H 

137 F 

138 CI 

140 CH 3 0 


C 2 H 5 ' W 


41 H 

42 F 

43 CI 

44 CH 3 

45 CH3O 


CHj9' 1 


91 H 

92 F 

93 CI 

94 CH3 

95 CH3O 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH3O 


CH, 


46 H 

47 F 

48 CI 

49 CH3 

50 CH3O 


CH 3 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 

100 CH3O 


F 


146 H 

147 P 

148 CI 

149 CH 3 
160 CH3O 





Table 25 




No. R 3 


-R 5 


No. R 3 


-R 5 


No. R 3 


-R 6 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH 3 0 




51 H 

52 F 

53 CI 

54 CH 3 

55 CH3O 


~°Xp c * 

CH 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH3O 


-°x& 


6 H 

7 F 

8 CI 

9 CH 3 

10 CH3O 


CHr» 


56 H 

57 F 

58 CI 
69 CH 3 
60 CH 3 C 


CH 3 


106 H 

107 F 

108 CI 

109 CH 3 

110 CHgO 




11 H 

12 F 

13 CI 

14 CH 3 

15 CH3O 


1 

CH 3 


61 H 

62 F 

63 CI 

64 CH3 
66 CH3O 


CH3CH3 


111 H 

112 F 

113 CI 

114 CHa 

115 CH3O 




16 H 

17 F 
16 CI 

19 CH 3 

20 CH3O 


1 

CHj 


66 H 

67 F 

68 a 

69 CHs 

70 CHaO 


ochs 

i 

CH, 


116 H 

117 F 

118 CI 

119 C^ 

120 CH 3 0 


F 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 


CH 3 F 


71 H 

72 F 

73 CI 

74 CH3 

75 CH 3 0 


CH 3 


121 H 

122 F 

123 CI 

124 CHa 

125 C^O 




26 H 

27 F 

28 CI 

29 CH 3 

30 CH^O 


CH 3 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH 3 0 


N^^OCHa 
CH 3 


126 H 

127 F 

128 CI 

129 CH 3 

130 CH 3 0 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH 3 0 


-°Xo a 

CH 3 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH 3 0 


^XQ 


131 H 

132 F 

133 CI 

134 CH 3 

135 CHaO 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH 3 0 


CHj 


86 H 

87 F 
86 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH 3 0 




41 H 

42 F 

43 CI 

44 CH3 

45 C^O 


CH 3 CI 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH3O 


^°x£> 


141 H 

142 F 

143 CI 

144 CH 3 

145 C^O 


CHa 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH 3 


96 H 

97 F 

98 Ci 

99 CH 3 
IOOCH3O 


^°XQ 

F 


146 H 

147 F 

148 CI 

149 CHa 

150 CH 3 0 


HsC'^^O 



_ AS _ 



Table 26 




No. R 3 


-R 6 


No. R 3 


— R 5 


No. R 3 


~R 5 


1 H 

2 F 

3 a 

4 CH 3 

5 CH 3 0 


CH, 


51 H 

52 F 

53 CI 

54 CH 3 
56 CH3O 




101 H 

102 F 

103 CI 

104 CH 3 

105 CH3O 




6 H 

7 F 

8 CI 

9 CH3 

10 CH3O 


\ 

CH^ 


56 H 

57 F 

58 CI 
69 CH 3 
60 CH3O 


CH 3 


106 H 

107 F 

108 CI 

109 CH 3 

110 CH3O 




11 H 

12 F 

13 CI 

14 CH 3 

15 CH3O 


CH, 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH3O 


CH S CH » 


111 H 

112 F 

113 CJ 

114 CH3 

115 CH3O 




16 H 

17 F 

18 CI 

19 CH3 

20 CH3O 




66 M 

67 F 

68 CI 

69 CH 3 

70 CH3O 


OCH3 

CHa 


116 H 

117 F 

118 CI 

119 CH 3 

120 CH3O 


F 

O 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 


CH a F 


71 H 

72 F 

73 CI 

74 CH 3 

75 CH3O 


c»3 


121 H 

122 F 

123 CI 

124 CH 3 

125 CH3O 




26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


CH 3 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH3O 


CH 3 


126 H 

127 P 

128 CI 

129 CHa 

130 CH3O 




31 H 

32 F 

33 CI 

34 CH 3 
36 CH3O 


CH3 


81 H 

82 F 

83 CI 

84 CH3 

85 CH3O 


CH S °CH 3 


131 H 

132 F 

133 CI 

134 CH3 

135 CH3O 


H3C w 


36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 




86 H 

87 F 

88 CI 

89 CH3 
80 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH 3 0 




41 H 

42 F 

43 CI 

44 CH 3 

45 CH3O 


CH 3 CI 


91 H 

92 F 

93 CI 

94 CH 8 

95 CH3O 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH3O 


CH 3 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CHj 

CH 3 


96 H 

97 F 

98 CI 

99 CH3 

100 CH 3 Q 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CHaO 


H 3 C^>^0 



Table 27 




COOH 



(I -A- 12-1) 



No. R 3 


< 

— R 


No. R 3 


-R 5 


No. R 


-R 5 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH a O 


~°X® 

CH 3 


51 H 

52 F 

53 CI 

54 CH3 

55 CH3O 


l 

CH 3 


101 H 

102 F 

103 CI 

104 CHa 

105 CH 3 0 




6 H 

7 F 

8 CI 

9 CH3 

10 CH3O 


1 

CH-, 


56 H 

57 F 

58 CI 

59 CH3 

60 CH3O 


N'^^CH, 
CHj 


106 H 

107 F 

108 CI 

109 CH3 

110 CH a O 




11 H 

12 F 

13 CI 

14 CH3 
16 CH3O 


1 

CH 3 


61 H 

62 F 

63 CI 

64 CH 5 

65 CH3O 


CH 3 CH 3 


111 H 

112 P 

113 CI 

114 CH 3 

115 CH 3 Q 


0 


16 H 

17 F 

18 CI 

19 CHa 

20 CH3O 


1 

CH 3 


66 H 

67 F 

68 CI 

69 CM 3 

70 CH3O 


OCH3 

t 

CH, 


116 H 

117 F 

118 CI 

119 CH 3 

120 CHaO 


F 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 


CH3 F ! 


71 H 

72 F 

73 CI 

74 CH 3 

75 CH 3 D 


-"Xo^ 

1 

CH 3 


121 H 

122 P 

123 CI 

124 CH 3 

125 CH3O 


0 


26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


1 

CH 3 


76 H 

77 F 

78 CI 

79 CH3 
ou v*n 3 w 


^N^^OCHs 
CH 3 


126 H 

127 -F 

128 CI 

129 CH 3 

130 ^"3 U . 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


CHs 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH3O 


CH 3 OCH 3 


131 H 

132 F 

133 CI 

134 CH 3 

135 CH3O 




36 H 

37 F 

38 a 

39 CH 3 

40 CH3O 




86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 


^°Xo 


136 H 

137 F 

138 CI 

139 CHs 

140 CH3O 




41 H 

42 F 

43 CI 

44 CH3 

45 CH3O 


CHj^' 


91 H 

92 F 

93 CI 

94 CH a 

95 CH3O 


~°X&> 


141 H 

142 F 

143 CI 

144 CH3 

145 CH a O 


CH3 


46 H 

47 F 

48 CI 

49 CH3 
60 CH3O 


CH3 


96 H 

97 F 

98 CI 

99 CH3 

100 CH3O 


F 


146 H 

147 F 

148 CI 

149 CH3 

150 CH3O 





Table 28 




(1-A- 1 2-1) 



No. R 3 


— R 5 


No. R 3 


— R 5 


No. R 3 


— R 5 


1 H 

2 F 

3 CI 

4 CH3 

5 CH3O 


1 

CH 3 


51 H 

52 F 

53 CI 

54 CH3 

55 CH 3 C 


CH 3 


101 H 

102 F 

103 CI 

4ni • Chi* 

105 CH3O 


s 


6 H 

7 F 

8 CI 

10 CH3O 


N 1 

CH, 


^56 H 

57 F 

58 CI 

SO PH. 

60 CH3O 


W^^CHa 


106 H 

107 F 

108 CI 

109 <"»H3 

110 CH3O 




11 H 

12 F 

13 CI 

a a r u 
i«* uri3 

15 CHaO 


CH, 


61 H 

62 F 

63 CI 

64 CM- 

65 CH3O 


CH,™, 


111 H 

112 F 

113 CI 

114 uri 3 

115 CH3O 




16 H 

17 F 

18 CI 

19 CHj 

20 CH3O 


1 

CH, 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH3O 


OCH, 

'°X& 

CH, 


116 H 

117 F 

118 cr 
11Q CH* 
120 CH3O 


F 


21 H 

22 F 

23 CI 

24 CH3 

25 CH3O 


-°XiQ 

1 I 
CH3 F 


71 H 

72 F 

73 CI 

74 CH3 

75 CH3O 


1 

CH, 


121 H 

122 F 

123 CI 

125 CH3O 


^0 


26 H 

27 F 

28 CI 

29 CH3 

30 CH3O 


CH a 


76 H 

77 F 

78 CI 

79 CH3 

80 CH3O 


^N-^^OCH, 
CHi 

wn3 


126 H 

127 F 

128 CI 

129 CHj 

130 CH3O 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


CH, 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH3O 


CH s OCH 3 


131 H 

132 F 

133 CI 

134 CH3 

135 CH3O 


H,C' O 


36 H 

37 F 

38 CJ 

39 CH 3 

40 CH3O 


1 

CH 3 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH3 

140 CH3O 




41 H 

42 F 

43 CI 

44 CH3 

45 CH3O 


CH, a 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH3O 


■°xi 


141 H 

142 F 

143 CI 

144 CH3 

145 CH3O 


CH, 


46 H 

47 F 

48 CI 

49 CH3 

50 CH3O 


CH, 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 

100 CH3O 


F 


146 H 

147 F 

148 CI 

149 CH, 

150 CH3O 


HjC^V^o 



Table 29 



COOH 



N CH 3 



(1 -A-l 3-1} 



No. R 3 


e 

— R 


No. R 3 


e 

— R 


No, R 


-R 5 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH 3 0 


CHa 


51 H 

52 P 

53 CI 

54 CH 3 

55 CH 3 0 


1 

CH 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH3O 




6 H 

7 : F- ^ 

8 CI 

9 CHa 

10 CH a O 




56 H 

57 F 

58 CI 

59 CH a 

60 CH3O 


CH, 


105 H 

107 F 

108 CI 

109 . CH 3 

110 CH 3 0 




11 H 

12 F 

13 CI 

14 CH 3 

15 CH3O 


i 

CH 3 


61 H 

62 F 

63 CI 

64 CHg 

65 CHaO 


CH 3 CH 3 


111 H 

112 F 

113 CI 

114 CH 3 
116 CH 3 0 


0 


16 H 

17 F 

18 CI 

19 CHa 

20 CH3O 


i 

CH3 


66 H 

67 F 

68 CI 

69 CHg 

70 CH3O 


OCH3 

1 

CH, 


116 H 

117 F 

118 CI 

119 CH 3 

120 CH 3 0 


F 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 


JL^ F 
CH 3 ^ 


71 H 

72 F 

73 CI 

74 CH 3 

75 CHaO 


CHg 


121 H 

122 F 

123 CI 

124 CH 3 
126 CH 3 0 


n o'yP' |: 

0 


26 H 

27 F 

28 CI 

29 CHa 

30 CH3O 


1 

CH 3 


76 H 

77 F 

78 CJ 

79 CHa 
on ru n 


^lA^OCH, 
CH, 


126 H 

127 F 

128 CI 

129 CH 3 

130 CM 3 Q 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


CH 3 


81 H 

82 F 

83 CJ 

84 CH 3 

85 CH3O 


CH,OCH 3 


131 H 

132 F 

133 CI 

134 C H 3 

135 CH 3 0 




36 H 

37 F 

38 CI 

39 CH, 

40 CH 3 0 


t 

CH 3 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH 3 0 


C 2 H 5 ' W 


41 H 

42 F 

43 CI 

44 CH 3 

45 CH3O 


CH3C1 


91 H 

92 F 

93 CI 

94 CH3 

95 CH 3 0 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH 3 0 


CH 3 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH 3 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 

100 CHaO 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH 3 0 


H 3 C^^O^ 



Table 30 

X-COOH 

X 

N CH 3 



( I -A- 1 3-1) 



_3 

No. R 


e 

— R 


—.3 

No. R 3 


e 

— R 


-* 

No. R 


~R 5 


1 H 

2 F 

3 CI 

4 CH 3 
6 CH3O 


1 

CH 3 


51 H 

52 F 

53 CI 

54 CH3 

55 CH3O 


CH3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH3O 


TOO 


6 H 

7 F 
3 CJ 

9 CH 3 

10 CH 3 0 


CHi 


56 H 

57 F 

58 CI 

59 CH 3 

60 CH3O 


CH, 


106 H 

107 F 

108 CI 

1 09 CH 3 

110 CH3O 




11 H 

12 F 

13 CI 

14 CH3 

15 CH,0 


1 

CH 3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH3O 


CH 3 CH 3 


111 H 

112 F 

113 CI 

114 CH 3 
116 CH3O 


^0 


16 H 

17 F 

18 CI 

19 CHa 

20 CH3O 


1 

CH3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH a O 


OCH, 

CH, 


116 H 

117 F 

118 CI 

119 CH3 

120 CH3O 


F 


21 H 

22 F 

23 CI 

24 CH 3 

25 CK3O 


CH 3 h 


71 H 

72 F 

73 CI 

74 CHs 

75 CH3O 


1 


121 H 

122 F 

123 CI 

124 CH3 

125 CH3O 


O 


26 H 

27 F j 

28 Ci 

29 CH S 

30 CH3O 


1 

CH a 


76 H 

77 F 

78 CI 

79 CH 3 

on i^lj r\ 


^N'^^OCH, 
CH, 


126 H 

127 F 

128 CI 

129 CH3 

130 ^«3 a 


"■''"CP, 


31 H 

32 F 

33 CI 

34 CHj 

35 CH3O 


1 

CH 3 


B1 H 
82 F 
S3 CI 

84 CH 3 

85 CH3O 


r°X~Q 

CH 3 OCH a 


131 H 

132 F 

133 CI 

134 CHj 

135 CH3O 


H3C \=/ 


36 H 

37 F 

38 CI 

39 CHa 

40 CH3O 


CH, 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH 3 0 




136 H 

137 F 

138 CI 

139 CHa 

140 CH3O 


C,H S ' W 


41 H 

42 F 

43 CI 

44 CH3 

45 CH3O 


CH, CI 


91 H 

92 F 

93 CI 

94 CH 3 
96 CH3O 




141 H 

142 F 

143 CI 

144 CH, 

145 CH 3 0 


CH 3 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH, 

1 

CH, 


96 H 

97 F 

98 C! 

99 CH3 

100 CH3O 


F 


146 H 

147 F | 

148 CI 

149 CHa 

150 CH3O 


HjC^V^O^ 



Table 31 
R 3 \ ^ / ^COOH 



N CHj 

R 3 1 — R s ~ 



No. R 3 


— R 5 


No. R 3 


— R 5 


No, R 3 


— R 5 I 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH 3 0 


CH 3 


61 H 

52 F 

53 CI 

54 CH 3 

55 CH3C 


> CH 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 ChUO 




6 H 

7 F 

8 CI 

9 CHa 

10 CH3O 




56 H 

57 F 

58 CI 

59 CH 3 

60 CN3O 


CH 3 


106 H 

107 ~ F 

108 CI 

109 CH 3 

j 1 1 U V "»3* J 




11 H 

12 F 

13 CI 

14 CH 3 

15 CH3O 


1 

C «3 


61 H 

62 F 

63 CI 

64 CH3 

65 CH3O 


CH3 CH 3 


111 H 

112 F 

113 CI 

114 CH3 

MO v ' r, 3 v> 




16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 


^N^^F 


66 H 

67 F 

68 CI 

69 CH3 

70 CH3O 


OCH3 

t 


116 H 

117 F 

118 CI 

119 CH 3 
1 ?o CH*0 


F I 


21 H 

22 F 

23 CI 

24 CH3 

25 CH3O 


CHa F 


71 H 

72 F 

73 CI 

74 CHg 

75 CH3O 


1 

CH 3 


121 H 

122 F 

123 CI 

124 CH 3 




26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 




76 H 

77 F 

78 CI 

79 CH a 

80 CH3O 


CH 3 


126 H 

127 F 

128 CI 

129 CH 3 

130 CH3O 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


CH 3 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH3O 




131 H 

132 F 

133 CI 

134 CH 3 

135 CH3O 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


CH 3 


86 H 

87 F 

88 CI 

89 CK3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH3O 




41 H 

42 F 

43 CI 

44 CH 3 

45 CH3O 




91 H 

92 F 

93 CI 

94 CH 3 

95 CH3O 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH3O 


CH 3 


46 H 

47 F 

48 CI 

49 CH3 

50 CH3O 


CH 3 

1 

CH 3 


96 H 

97 F 

98 CI 

99 CH3 
IOOCH3O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 C H 3 0 





Table 32 



RV^. y ^-COOH 



N CH 3 

of! 



No. R 3 


-R 5 


No. R 3 


— R 5 


No. R 3 


-R 5 


1 H 

2 F 

3 CJ 

4 CH 3 

5 CH a O 


CH 3 


51 H 

52 F 

53 CI 

54 CH3 

55 CH 3 C 


) CHg 


101 H 

102 P 

103 CI 

104 CHa 

1 05 **ny>j 




6 H 

7 F 

8 CI 

9 CH 3 


1 

Chk 


56 H 

57 F 

58 CI 

59 CH3 

GO r*u«n 
ov wri 3 U 


CH3 


106 H 

107 F 

108 CI 

109 CH 3 

110 CH 3 0 




11 H 

12 F 

13 CI 

14 CH3 


CH* 


61 H 

62 F 

63 CI 

64 CH 3 
00 VH3W 


CH, CH 3 


111 H 

112 F 

113 CI 

114 CH 3 

115 CH3O 


0 


16 H 

17 F 

18 CI 

19 CH 3 

20 CHiO 

mm vnjv 


CH3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH3O 


OCH, 

! I 

CHa 


116 H 

117 F 

118 CI 

119 CHg 

1 20 i*n 3 u 


F 

.vv0 

0 


21 H 

22 F 

23 CJ 

24 CH 3 

25 CH 3 0 


"°'Vp 

CH3 F 


71 H 

72 F 

73 CI 

74 CH 3 

75 CH3O 


CHa 


121 H 

122 F 

123 CI 

124 CH 3 

1 25 **n 3 u. 




26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


CH 3 


76 H 

77 F 

78 CI 

79 CH 3 

80 CHaO 


^N"C^OCH 3 
CH 3 


126 H 

127 F 

128 CI 

129 CH 3 

130 CHaO 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


1 

CH 3 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH 3 0 


CH^CH, 


131 H 

132 F 

133 CI 

134 CH3 

135 CH s O 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


CH, 


86 H 

87 F 

88 CI 

89 CH3 

90 CH3O 


"•"CO 


136 H 

137 F 

138 CI 

139 CH 3 

140 CH 3 0 


0 


41 H 

42 F 

43 CI 

44 CH 3 

45 CH3O 




91 H 

92 F 

93 CJ 

94 CH3 

95 CH 3 0 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH 3 0 


CH, 


46 H 

47 F 

48 cr 

49 CH3 

50 CH 3 Q 


CH, 

CH 3 


96 H 

97 F 

98 CI 

99 CH3 
IOOCH3O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CHaO 





Table 33 




No. R 3 


— R 5 


No. R 3 




No. R 3 


-R 5 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH 3 0 


i 

CH 3 


51 H 

52 F 

53 CI 

54 CH 3 

55 CH 3 C 


CH 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH 3 0 




6 H 

7 F 

8 CI 

9 CH 3 

10 CH3O 


i 


56 H 

57 F 

58 CI 

59 CH 3 

60 CH3O 


CH 3 


106 H 

107 F 

108 CI 

109 CH 3 
HO CH3O 




11 H 

12 F 

13 CI 

14 CH3 

15 CH3O 


CH 3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH3O 


CH 3 CH 3 


111 H 

112 F 

113 CI 

114 CH 3 

115 CH36 




16 H 

17 F 

18 CI 

19 CKj 

20 CH3O 


°XGK 

CH 3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH 3 0 


OCH3 

i 

CH.i 


116 H 

117 F 

118 CI 

119 CH 3 

120 CH 3 0 


F 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 


CH a F 


71 H 

72 F 

73 CI 

74 CHa 

75 CH 3 0 


< 0'^ 0 ^j' 0CH3 
CH 3 


121 H 

122 F 

123 CI 

124 CH 3 
126 CH3O 




26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


CH 3 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH3O 


N-^^-OCHj 
CH 3 


126 H 

127 F 

128 CI 

129 CH 3 

130 CH3O 




31 H 

32 F 

33 CI 

34 CHa 

35 CH s O 


CH 3 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH a O 


CH 3 OCHa 


131 H 

132 F 

133 CI 

134 CH 3 
13$ CH 3 Q 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


CH 3 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH 3 0 


CHj' W 


41 H 

42 F 

43 CI 

44 CH 3 

45 CH3O 


CH3 CI 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH 3 0 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH3O 




46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


n it 

t i 
CH3 


96 H 

97 F 

98 CI 

99 CH 3 

100 CH 3 0 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH a O 





Table 34 



N 

0=S 



/^COOH 
CH 3 



(I -B-2-1) 



No. R 3 


— R 5 


No. R 3 


-R 5 


No. R 3 


-R 5 


1 H 

2 F 

3 CI 

4 CH3 

5 CH3O 




51 H 

52 F 

53 CI 

54 CH 3 

55 CH3O 


CH 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH-iO 




6 H 

7 F 

8 CI 

9 CH 3 

10 CH3O 


~°Xt> 

i 

ch, 


56 H 

57 F 

58 CI 

59 CH 3 

60 CH3O 


CH3 


106 H 

107 F 

108 CI 

109 CH 3 
HA CH^O 




11 H 

12 F 

13 CI 

14 CH3 

l *"n 3 »-» 


1 

CH3 


61 H 

62 F 

63 CI 

64 CH3 

65 CH3O 


CH 3 CH 3 


111 H 

112 F 

113 CI 

114 CH 3 
111; CKkO 




16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 


CH3 


66 H 

67 F 

68 CI 

69 CHa 

70 CH 3 0 


OCH3 

1 

CH* 


116 H 

117 F 

118 CI 

119 CH 3 

120 CH3O 


F 


21 H 

22 F 

23 CI 

24 CH3 

25 CH3O 


CH a F 


71 H 

72 F 

73 CJ 

74 CH 3 

75 CH 3 0 


¥ ^ 

CH 3 


121 H 

122 F 

123 CI 

124 CH 3 

125 C^O 


0 


26 H 

27 F 

28 CI 

29 CH3 

30 CH3O 


CH 3 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH3O 


V^OCHa 
CH 3 


126 H 

127 P 

128 CI 

129 CH 3 

130 CHsO 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


CH 3 


81 H 

82 F 

83 CI 

84 CH3 

85 CH a O 




131 H 

132 F 

133 CI 

134 CH 3 

135 CH3O 


: 

H 3 C \=/ 


36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


CH 3 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CHaO 




41 H 

42 F 

43 CI 

44 CH 3 

45 CH3O 




91 H 

92 F 

93 CI 

94 CH 3 

95 CH 3 0 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH a O 


CHj 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH 3 0 


CH 3 


96 H 

97 F 
96 Ci 

99 CH 3 

100 CH3O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH 3 Q 





Table 3S 



/ ^cooh 



N CH 3 
N R 5 



No. R 3 


-R 5 


No. R 3 


— R s 


No. R 3 


— R 5 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH 3 D 


CH 3 


51 H 

52 F 

53 CI 

54 CH 3 

55 CH 3 C 


CH 3 


101 H 

102 F 

103 CI 

104 CHa 

105 CH3O 




6 H 

7 F 

8 CI 

9 CH 3 

10 CH3O 


i 


56 H 

57 F 

58 CI 

59 CH 3 

60 CH3O 




106 H 

107 F 

108 CI 

109 CHa 

110 CH^O 




11 H 

12 F 

13 CI 

14 CH3 

15 CH3O 


CH3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH3O 


CH 3 CH S 


111 H 

112 F 

113 CI 

114 CH 3 
116 CH 3 Q 




16 H 

17 F 

18 CI 

19 CH3 

20 CH3O 


i 

CH 3 


66 H 

67 F 

68 CI 

69 CH3 

70 C^O 


OCHj 

cm 


116 H 

117 F 

118 CI 

119 CH 3 

120 CH3O 




21 H 

22 F 

23 CI 

24 CH3 

25 CK3O 


CH 3 F 


71 H 

72 F 

73 CI 

74 CH 3 

75 CHgO 


CHa 


121 H 

122 F 

123 CI 

124 CH3 

125 CH3O 




26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


CH 3 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH3O 


CH 3 


126 H 

127 F 

128 CI 

129 CHg 

130 CH3O 




31 H 

32 F 

33 CI 

34 CH3 

35 CH3O 


~°Xo a 

CH3 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH 3 0 




131 H 

132 F 

133 CI 

134 CH 3 

135 CH 3 0 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


V^^CI 
1 

CH 3 


86 H 

87 F 

88 CI 

89 CH3 

90 CH 3 0 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH3O 


C,H,' W 


41 H 

42 F 

43 CI 

44 CH3 

45 CH^O 


CH 3 CI 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH a O 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH3O 


H 3 c o ^b 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH 3 

CH3 


9$ H 

97 F 

98 CI 

99 CH 3 

100 CH3O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 C^O 


H 3 C'^-^0 



Table 36 
RV^, /^COOH 



N CH 3 
N 



No. R 3 


-R s 


No. R 3 


~R 5 


No. R 3 


-R 5 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH3O 


CH 3 


61 H 

52 F 

53 CI 

54 CH 3 

55 CH3O 


CH 3 


101 H 

102 F 

103 CI 

104 CH3 

105 CH3O 




6 H 

7 F 

8 CI 

9 CHa 

10 CHiO 

1 v vnjw 




56 H 

57 F 

58 CI 

59 CH3 

60 CH3O 


CH3 


106 H 

107 F 

108 CI 

109 CH 3 

110 CH3O 




11 H 

12 F 

13 CI 

14 CH3 


CH 3 


61 H 

62 F 

63 CI 

64 CH3 

65 CH3O 


CH 3 CH » 


111 H 

112 F 

113 CI 

114 CH 3 

115 CH3O 




16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 


v t°n 

CH 3 


66 H 

67 F 

68 CI 

69 CH3 

70 CH s O 


OCH3 

~°xt> 

> 


116 H 

117 F 

118 CI 

119 CH3 

120 CH3O 


F 


21 H 

22 F 

I 23 CI 

24 CH 3 

25 CH3O 


t I 
CH3 F 


71 H 

72 F 

73 CI 

74 CH 3 

75 CHaO 


1 

CHa 


121 H 

122 F 

123 CI 

124 CH3 

125 CH3O 




26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


CHa 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH3O 


K N >s ^OCH 3 
CH 3 


126 H 

127 F. 

128 CI 

129 CH3 

130 CH3O 


^"cPf 


31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


CH 3 


81 H 

82 F 

83 CI 

84 CH3 

85 CH3O 


CH3OCH3 


131 H 

132 F 

133 CI 

134 CH 3 

135 CH3O 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH a O 


i 

CH 3 


86 H 
B7 F 

88 CI 

89 CH3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH3O 


0 Xt) 


41 H 

42 F 

43 CJ 

44 CH 3 
46 CH*0 


CH3C1 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH3O 




141 H 

142 F 

143 CI 

144 CHa 

145 CH a O 


CH 3 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH 3 

CHa 


96 H 

97 F 

98 CI 

99 CH3 
IOOCH3O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH3O 


H 3 C"^^0 



Table 37 




COOH 



CH a 



N 



no. k 


— K 


mO. fx 


R 


IYO. fx 


— K 


1 H 

2 F 

3 CI 

4 CH 3 
6 CH 3 0 


1 

^n 3 


51 H 

52 F 

53 Ci 

54 CH 3 

55 CH3O 


CH 3 


101 H 

102 F 

103 CI 

104 CHa 

105 CH 3 0 




6 H 

7 F 

8 CI 

10 CH 3 0 


-°x& 


56 H 
57-^ r 
68 CI 

59 CHj 

60 CH3C 


^N^^CH 3 
CH 3 


106 H 

107 F 

108 c > 

109 CH3 

110 CH s O 




11 H 

12 F 

13 CI 

14 CH 3 
16 CH 3 0 


i 

CH 3 


61 H 

62 F 

63 CI 

64 CH3 

65 CK3O 


^°xp 

CH 3 CH 3 


111 H 

112 F 

113 CI 

114 CH3 
116 CH s O 




16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 


1 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH 3 0 


OCH3 

CH* 


116 H 

117 F 

118 CI 

119 CH 3 

120 CH3O 


F. 

0 


21 H 

22 F 

23 CI 

i 24 CH3 
25 CH3O 


~ a XC< 

1 I 
i*n 3 


71 H 

72 F 

73 CI 

74 CH 3 
76 CHaO 


V*H 3 


121 H 

122 F 

123 CI 

124 CHa 

125 CH 3 0 




26 H 

27 F 

i 28 CI 

29 CH 3 

30 CH 3 0 


CHa 


76 H 

77 F 

78 CI 

79 CH3 

80 CH3O 


CH3 


126 H 

127 F 

128 CI 

129 CH 3 

130 CH 3 0 




31 H 

32 F 

33 CI 

34 CH3 

35 CH a O 


CH 3 


81 H 

82 F 
B3 CI 

84 CH 3 

85 CH 3 0 


~°XQ 

CHjOCHs 


131 H 

132 -F 

133 CI 

134 Cr^ 

135 CHaO 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH 3 C 


CH 3 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH a O 


*Xd 


136 H 

137 F 

138 CI 

139 CH 3 

140 CH 3 0 


C 2 H S ' W 


41 H 

42 F 

43 CI 

44 CH3 

45 CH a O 


^°XQ 

CH3C 


91 H 

92 F 

93 CI 

94 CH3 
9$ CH a O 


^°x& 


141 H 

142 F 

143 CI 

144 CH 3 

145 CH3O 


CH 3 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH 3 Q 


CH 3 

7 .» 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 

100 CHaO 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH 3 Q 





r 't 



Table 38 




COOH 



N CH 3 



(I -B-4- 1) 



M n p3 
NO. K 


— R 


Ma r>3 

no. K 




1.1 *-» 3 

No. K 




1 H 

2 F 

3 CI 

4 CH 3 

5 CH3O 


t 


51 H 

52 F 

53 CI 

54 CH 3 

55 CH 3 C 


1 

CH 3 


101 H 

102 F 

103 c * 

104 CH3 

105 CHaO 




6 H 

7 F 

8 CI 

9 CH 3 

10 CH3O 




56 H 

57 F 

58 CI 

59 CH 3 

60 CH3O 


l\O^CH 3 
Chb 


106 H 

107 F 

108 CI 

109 CH 3 

110 CHaO 




11 H 

12 F 

13 CI 

14 CH 3 

15 CH*0 


1 

CH3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CHjO 


JL. k ru. 
CH 3 c n3 


111 H 

112 F 

113 CI 

114 CH 3 

115 CH3O 


O 


16 H 

17 F 

18 CI 

19 CH a 

20 CH3O 


/■•LI 

CH 3 


66 H 

67 F 

68 CI 

69 CH S 

70 CH3O 


OCH 3 

CH, 


116 H 

117 F 

118 CI 

119 CH3 

120 CH3O 


F 


21 H 

22 F 

23 a 

24 CH3 

25 CH3O 


1 c 

CH3 


71 H 

72 F 

73 CI 

74 CH3 

75 CH3O 


% °' // c°X^ OCH3 
CH3 


121 H 

122 F 

123 CI 

124 CH3 

125 CH3O 




26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


1 

CH 3 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH3O 


1 "* 


126 H 

127 F 
12B CI 

129 CH 3 

130 CH3O 




31 H 

32 F 

33 CI 

34 CH3 

35 CH3O 


CH 3 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH3O 




131 H 

132 F 

133 CI 

134 CH3 

135 CH3O 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


CH 3 


86 H 

87 F 

88 CI 

89 CH3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH3O 




41 H 

42 F 

43 CI 

44 CH3 

45 CH3O 


CH a C ' 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH 3 0 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH3O 


CH 3 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH 3 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 

100 CH 3 0 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH3O 





Table 39 



R 3 ^ ^. X "COOH 



s 

-R s No. 



No. R 3 


— R 5 


No. R 3 


-R 5 


No. R 3 


-R 5 


1 H 

2 F 

3 CI 

4 CH 3 

5 CHgO 


CH, 


51 H 

52 F 

53 CI 

54 CH 3 

55 CH3C 


> CH 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH 3 0 




6 H 

7 F 

8 CI 

9 CH 3 

10 CH3O 


1 

CH^ 


56 H 

57 F 

58 CI 

59 CH* 

60 CH3O 


^N-^^CHs 
CH 3 


106 H 

107 F 

108 CI 

109 CH 3 

110 CH«0 




11 H 

12 F 

13 CI 

14 CH3 

15 ChhO 


CH 3 


61 H 

62 F 
53 CI 

64 CH 3 

65 CH3O 


CH 3 CH a 


111 H 

112 F 

113 CI 

114 CH 3 

115 CH3O 




16 H 

17 F 

18 CI 

19 CH 3 

20 CHjO 


CH 3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CHgO 


OCHj 

1 

CH a 


116 H 

117 F 

118 CI 

119 CH 3 

120 CHjO 




21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 


1 I 


71 H 

72 F 

73 CI 

74 CH3 

75 CH 3 0 


CH3 


121 H 

122 F 

123 CI 

124 CH 3 

125 CH3O 




26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


CHa 


76 H 

77 F 

78 CI 

79 CHa 

80 CH3O 


^N-^^OCHs 
CHg 


126 H 

127 F 

128 CI 

129 CH 3 

130 CH 3 D 




31 H 

32 F 

33 CI 

34 CH3 

35 CH3O 


CHj 


81 ; H 

82 F 

83 CI 

84 CH 3 

85 CH 3 C 


CH 3 OCH 3 


131 H 

132 F 

133 CI 

134 CH 3 

135 CHaO 


0 jQi> 

H3C 


36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


CH, 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH3O 




41 H 

42 F 

43 CI 

44 CH3 

45 CH a O 


CH 3 CI 


91 H 

92 F 

93 CI 

94 CH 3 
96 CH3O 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH3O 


ch. 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH 3 0 


CH S 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 

100 CH 3 0 


F 


146 H 

147 F 

148 CI 

149 CHj 

150 CH 3 Q 





Table 40 



^ -cooh 



s 

~R 5 No. R 



No. R 3 


— R 5 


No. R 3 


~R 5 


No. R 3 


— R 5 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH 3 0 


I 

CH3 


51 H 
62 F 

53 CI 

54 CH 3 
65 CH3O 


CH 3 


101 H 

102 F 

103 CI 

104 C^ 

105 CH3O 


s 


6 H 

7 F 

8 Ci 

9 CH 3 

10 CH3O 




56 H 

67 F 

68 CI 

59 CH 3 

60 CH3O 


CH 3 


106 H 

107 c^-F»- 

108 CI 

109 CH 3 

110 CH3O 




11 H 

12 F 

13 CI 

14 CH 3 

15 CHsO 


CH 3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH 3 Q 


CH 3 CH 3 


111 H 

112 F 

113 CI 

114 CH3 

115 CH3O 


^0 


16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 


CH3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH3O 


OCH3 

i 

CH 3 


116 H 

117 F 

118 CI 

119 CH 3 

120 CH 3 0 


F 

0 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 


CH3 F 


71 H 

72 F 

73 CI 

74 CH 3 

75 CH3O 


i 

CH 3 


121 H 

122 F 

123 CI 

124 CH 3 

125 CH3O 


s o^A/ F 
0 


26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


1 

CH 3 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH3O 


^N^^OCH 3 
CH 3 


126 H 

127 F 

128 CI 

129 CH 3 

130 CH a O 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


CH3 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH3O 


CH3OCH, 


131 H 

132 F 

133 CI 

134 CH 3 

135 CH 3 Q 


H 3 C W 


36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


CH3 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH 3 0 


0 Xts 

C2H5' W 


41 H 

42 F 

43 CI 

44 CH 3 

45 CH^O 


CH3C 1 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH3O 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH3O 


CH 3 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CHs 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 
100CH 3 O 


-nop 

F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH 3 0 


HaC^^O 



Table 41 



R 3 ^ ^ v ^COOH 



-R 5 No. R 3 

L XT !!? r. V 



No. R 3 


~R 6 


No. R 3 


— R 5 


No. R 3 


-R s 


1 H 

2 F 

3 CI 

4 CH3 

5 CH 3 0 


i 

CH 3 


51 H 

52 F 

53 CI 

54 CH 3 

55 CH 3 0 


CH 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH3O 




6 H 

7 F 

8 CI 

9 CH 3 

10 CH3O 


i 

CH^ 


56 H 

57 F 

58 CI 

59 CH 3 

60 CH3O 


"-N^-N^CHs 
CH 3 


106 H 

107 F 

108 CI 

109 CH3 

110 CH3O 




11 H 

12 F 

13 CI 

14 CH 3 

15 CH3O 


CH3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH3O 


CH 3 CH 3 


111 H 

112 P 

113 CI 

114 CH3 

115 CH3O 




16 H 

17 F 

18 CI 

19 CH3 

20 CH3O 


CH3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH3O 


ocH a 

I 


116 H 

117 F 

118 CI 

119 CH 3 

120 CH3O 


F 

0 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 


CH 3 F 


71 H 

72 F 

73 CI 

74 CH3 

75 CH3O 


CH3 


121 H 

122 F 

123 CI 

124 CH3 

125 CH3O 




26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


1 


76 H 

77 F 

78 CI 

79 CH3 

80 CK3O 


N^^OCHa 
CHj 


12S H 

127 F 

128 CI 

129 CH 3 

130 CH a O 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


CH 3 


81 : H 

82 F 

83 CI 

84 CH 3 

85 CH3O 


CH 9 °CH3 


131 H 

132 F 

133 CI 

134 CH 3 

135 CH3O 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


CH, 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CHgO 




41 H 

42 F 

43 CI 

44 CH3 

45 CH^O 


CH 3 CI 


91 H 

92 F 

93 CI 

94 CH 3 
9$ CH3O 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH3O 


CH 3 


46 H 

47 F 

48 CJ 

49 CH 3 

50 CH3O 


CH, 

1 v 
. CH3 


96 H 

97 F 

98 CI 

99 CH 3 
100CH 3 O 


F 


146 H 

147 F 

148 CI 

149 CH 3 
160 CH3O 


H 3 C^^O 



Table 42 




( I — B — 6 — 1 ) 



No. R 3 


-R 5 


No. R 3 


— R 6 


No. R 3 


~R 5 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH3O 


I 

CH 3 


51 H 

52 F 

53 CI 

54 CH 3 

55 CH3O 


CH 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH 3 0 




6 H 

7 F 

8 CI 

9 CH3 

10 CH3O 


CM* 


56 H 

57 F 

58 CI 

59 CH 3 

60 CH3O 




106 H 

107 F 

108 CI 

109 CH 3 

110 CH30 




11 H 

12 F 

13 CI 

14 CH 3 

15 CH3O 


CH3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH3O 


CH 3 CH 3 


111 H 

112 F 

113 CI 

114 CHg 

115 CH3O 




16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 


1 

CH 3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH3O 


OCH 3 


116 H 

117 F 

118 CI 

119 CH3 

120 CH3O 


F 

0 


21 H 

22 F 

23 CI 

24 CH3 
26 CH3O 


CH 3 F 


71 H 

72 F 

73 CI 

74 CH 3 
76 CH3O 


CH 3 


121 H 

122 F 

123 CI 

124 CHa 

125 CH3O 




26 H 

27 F 

28 CI 

29 CH3 

30 CH3O 


CHa 


76 H 

77 F 

78 CI 

79 CH3 

80 CH3O 


^N-^^OCHa 
CH 3 


126 H 

127 P 

128 CI 

129 CH3 

130 CHgO 




31 H 

32 F 

33 CI 

34 CH3 

35 CH3O 


CH 3 


81 H 

82 F 

83 CI 

84 CH3 

85 CH3O 




131 H 

132 F 

133 CI 

134 CHa 

135 CH3O 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


CH 3 


86 H 

87 F 

88 CI 

89 CH3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH3 

140 CH3O 


■J?b. 


41 H 

42 F 

43 a 

44 CH 3 

45 CH3O 


CH 3 CI 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH30 




141 H 

142 F 

143 CI 

144 CHg 

145 CH3O 


CH, 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH 3 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 

100 CHgO 


F 


146 H 

147 F 

148 CI 

149 CH3 
160 CH 3 Q 


H 3 C^^O 



Table 43 



X-COOH 



N-o 



(I — B - 7— 1 ) 



No. R 3 


-R 5 


No. R 3 


— R 5 


No. R 3 


-R s 


1 H 

2 f 

3 CI 

4 CH 3 

5 CH3O 


CH 3 


51 H 

52 F 

53 CI 

54 CH3 
65 CH 3 C 


) CH 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH3O 




6 H 

7 F 
~ 3 CI 

9 CH 3 

10 ch 3 o 


1 


56 H 

57 F 

58 CI 

59 CHg 

60 CH3O 


N^^CH a 
CH 3 


106 H 

107 F 

108 CI 

109 CH 3 

110 CH3O 




11 H 

12 F 

13 CI 

14 CH 3 

15 CH3O 


CH 3 


61 H 

62 F 

63 Cf 

64 CHg 

65 CH3O 


CH 3 CH 3 


111 H 

112 F 

113 CI 

114 CH3 

115 CH3O 




16 H 

17 F 

18 CI 

19 CH3 

20 CH3O 


CH 3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH3O 


OCHj 

1 

CH a 


116 H 

117 P 

118 CI 

119 CH 3 

120 CH3O 


F 

0 


21 H 

22 F 

23 CI 

24 CH3 

25 CH3O 


CH 3 F 


71 H 

72 F 

73 CI 

74 CH 3 

75 CH3O 


CH3 


121 H 

122 F 

123 CI 

124 CH 3 

125 CH3O 




26 H 

27 F 

28 CI 

29 CH 3 

30 CK3O 


CH 3 


76 H 

77 F 

78 CI 

79 CH 3 

80 CK3O 


^N^^OCH 3 
CH 5 


126 H 

127 F 

128 CI 

129 CH 3 

130 CK3O 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


CH3 


81; H 

82 F 

83 CI 

84 CH3 

85 CH 3 0 


CH 3 °CH 3 


131 H 

132 F 

133 CI 

134 CH3 

135 CH3O 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 




86 H 

87 F 

88 CI 

89 CH 3 

90 CH a O 




136 H 

137 F 

138 CI 

139 CH3 

140 CH3O 


C2H5' w 


41 H 

42 F 

43 Ct 

44 CH 3 

45 CH3O 


CH 3 CI 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH3O 




141 H 

142 F 

143 CI 

144 CH3 

145 CH3O 


CH 3 


46 H 

47 F 

\ 48 CI 

49 CH 3 

50 CH3O 


CH3 

w 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 
IOOCH3O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH3O 


HaC^^O^ 



Table *4 




COOH 



N CH3 

8 ?s yVr 5 



(I -B-7-1) 



No. R 3 


-R 5 


No. R 3 


-R 5 


No. R 3 




1 H 

2 F 

3 CI 

4 CH3 

5 CH3O 




51 H 

52 F 

53 CI 

54 CH 3 

55 CH a O 


" 0 ^t°X^ CH3 

CH 3 


101 H 

102 F 

103 CI 

104 CH3 

105 CH3O 


~ o '"tX) 


6 H 

7 F 

8 CI 

9 CHa 

10 CH3O 


1 

k£23 


56 H 

57 F 

58 Cl 

59 CH3 

60 CH3O 


CH 3 


106 H 

107 F 

108 CI 

109 CH 3 

110 CHaO 




11 H 

12 F 

13 CI 

14 CH3 

15 CH3O 


CH 3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH3O 


CH 3 CH 3 


111 H 

112 P 

113 CI 

114 CH 3 

115 CH3O 




16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 


1 

CH 3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH3O 


och 3 

( 

CH-, 


116 H 

117 F 

118 CI 

119 CH 3 

120 CH3O 


F 

.0 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH 3 Q 


CH 3 F 


71 H 

72 F 

73 CI 

74 CH 3 

75 CH3O 


I 

CH 3 


121 H 

122 F 

123 CI 

124 CH 3 

125 CH3O 


0 


26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


CH3 


76 H 

77 F 

78 CI 

79 CH3 

80 CH3O 


v "fn 

CH 3 


128 H 

127 F 

128 CI 

129 CH3 

130 CH3O 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 




81 H 

82 F 

83 cr 

84 CH3 

85 CH3O 


i H3 OCH 3 


131 H 

132 F 

133 CI 

134 CH3 

135 CH 3 0 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


CH 3 


86 H 

87 F 

88 CI 

89 CH3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH3 

140 CH3O 


0 Xts 

C2H5' w 


41 H 

42 F 

43 CI 

44 CH3 

45 CH*0 




91 H 

92 F 

93 CI 

94 CH 3 

95 CH3O 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH 3 0 


CH 3 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH 3 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 
IOOCH3O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH3O 





HA 



Table 45 




COOH 



N CH 



(3 -B-8-1) 



No. R 3 


-R 5 


No. R 3 


-R 5 


No, R 3 


-R 5 


1 H 

2 F 

3 CJ 

4 CH 3 

5 CH 3 0 


CH3 


51 H 

52 F 

53 CI 

54 CH 3 

55 CH3O 


1 

vri3 


101 H 

102 F 

103 CI 

104 CH 3 
106 CH3O 


~°x® 

s 


e h 

7 F 

8 C| 

9 CH3 

10 CH3O 


CH, 


66 H 

57 F 

58 CI 

59 CH3 

60 CH3O 


CH 3 


106 H 

107 F 

108 CI 

109 CHs 

110 CH3O 




11 H 

12 F 

13 CI 

14 CH3 

15 CK3O 


1 i 


61 H 

62 F 

63 CI 

64 CH3 

65 CH3O 


~°X$ 

CM CH 3 
V/M3 •«» 


111 H 

112 F 

113 CI 

114 CH 3 

115 C H 3 0 




16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 


1 

CH 3 


66 H 

67 F 

68 CI 

69 CH3 

70 CH3O 


ochs 

^°xt> 

1 

CH, 


116 H 

117 F 

118 CI 

119 CH3 

120 CH30 


F 

O 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 


~°XQ 

1 I 
CHa F 


71 H 

72 F 

73 CI 

74 CH 3 

75 CH3O 


CHa 


121 H 

122 F 

123 CI 

124 CH 3 

125 CM3O 




26 H 

27 F 

28 CI 

29 CH3 

30 CH3O 


"°Xt> 

1 

CH 3 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH3O 


CH3 


126 H 

127 F 

128 CI 

129 CH 3 

130 CH3O 


Tip,. 


31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


"°Xo a 

CH 3 


81 H 

82 F 

83 CI 

84 CH3 

85 CH3O 


TO? 


131 H 

132 F 

133 CI 

134 CHa 

135 CH3O 


H3C w 


36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 




86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH3 

140 CH3O 




41 H 

42 F 

43 CI 

44 CH3 

45 CK3O 


TO? 

CH 3 CI 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH3O 




141 H 

142 F 

143 CI 

144 CH3 

145 CH3O 


CH 3 


46 H 

47 F 

48 C! 

49 CH 3 

50 CH3O 


CH 3 

to£ 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 

100 CH3O 


^O? 

F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH3O 


HjC^^O^ 



Table 46 




( 1 - B ~ 8 - 1 ) 



Nr* ft 3 

no. fv. 


— K 


WO. t\ 


— K 


pj_ n3 

no. k 




1 H 

2 F 

3 CI 

4 CHg 

5 CH 3 0 


t 

CKh 


51 H 

52 F 

53 CI 

54 CH3 

55 CH3C 


CH 3 


101 H 

102 F 

103 CI 

104 CH3 

105 CH 3 0 




6 H 

7 F 

8 CI 

9 CH 3 

10 CH3O 


CH, 


56 H 
57 

58 CI 
69 CH3 
60 CH3O 


V^^CH 3 
CH3 


106 H 

107 F 

108 CI 

109 CH3 

110 CH3O 




11 H 

12 F 

13 CI 

14 CH3 

15 CH s O 


1 

CH3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH3O 




111 H 

112 F 

113 CI 

114 CH 3 

115 CH3O 




16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 


0M3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH3O 


OCHa 

CH, 


116 H 

117 F 

118 CI 

119 CH 3 

120 CH3O 


F 


21 H 

22 F 

23 CI 

24 CH3 

25 CH3O 


CH^F 
on 3 


71 H 

72 F 

73 CI 

74 CH 3 

75 CH3O 




121 H 

122 F 

123 CI 

124 CH 3 

125 CH3O 




26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


1 

CH, 


76 H 

77 F 

78 CI 

79 CH3 

80 CH 3 0 




126 H 

127 F 

128 CI 

129 CH 3 

130 CH3O 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


CH 3 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH3O 


CH 3 °CH 3 


131 H 

132 F 

133 CI 

134 CH3 

135 CH3O 


H 3 C \=/ 


36 H 

37 F 

38 CI 

39 CH3 

40 CH 3 0 


1 

CH 3 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH3 

140 CH3O 


C 2 Hs \=/ 


41 H 

42 F 

43 CI 

44 CH 3 

45 CH 3 0 


CH 3 CI 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH3O 




141 H 

142 F 

143 0 

144 CH 3 

145 CH3O 


H 3 C Y "-0 
CH 3 


46 H 

47 F 

48 CI 

49 CH 3 

| 50 CH3O 


CH 3 

CH 3 


96 H 

97 F 

98 CI 

99 CH3 

100 CH3O 


F 


146 H 

147 P 

148 CI 

149 CH 3 

150 CH3O 





Table 47 



COOH 




(I — B — 8~2) 



No. R 3 


— R 5 


No. R 3 


-R 5 


No. R 3 


— R 5 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH 3 0 


CH 3 


51 H 

52 F 

53 CI 

54 CH 3 

55 CH 3 C 


CH 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH3O 


s 


6 H 

7 F 

8 CI 

9 CH 3 

10 CH3O 


CH, 


66 H 

57 F 

58 CI 

59 CH3 

60 CH3O 


CH 3 


106 H 

107 P 

108 CI 

109 CH 3 

110 CH3O 




11 H 

12 F 

13 CI 

14 CH3 
16 CH3O 


1 

CH 3 


61 H 

62 F 

63 cr 

64 CH3 

65 CH3O 


CH 3 ch <3 


111 H 

112 F 

113 CI 

114 CH 3 

115 CH3O 




16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 


J 

CH 3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH3O 


OCHs 

CHa 


116 H 

117 F 

118 CI 

119 CH 3 

120 CH3O 


e 

° 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 


CH 3 F 


71 H 

72 F 

73 CI 

74 CH 3 

75 CH3O 


CH 3 


121 H 

122 F 

123 CI 

124 CH 3 

125 CH3O 




26 H 

27 F 

28 CI 

29 CH 3 

j 30 CH3O 


CH 3 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH3O 


ch 3 


126 H 

127 F 

128 CI 

129 CH 3 

130 CH3O 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


CH 3 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH3O 


CH 3 OCH 3 


131 H 

132 F 

133 CI 

134 CHa 

135 CH3O 




36 H 

37 F 

38 CI 

39 CH3 

40 CH3O 




86 H 

87 F 

88 CI 

89 CH3 

90 CH a O 




136 H 

137 F 

138 CI 

139 CH3 

140 CH3O 


°yy\ 


41 H 

42 F 

43 CI 

44 CH3 

45 CH 3 0 


CH 3 C ' 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH3O 




141 H 

142 F 

143 CI 

144 CHa 

145 CH3O 


CH 3 


46 H 

47 F 

48 CI 

49 CH3 

50 CH3O 


CH, 

CHa 


96 N 

97 F 

98 CI 

99 CH 3 
IOOCH3O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH3O 





Table 48 



*XXC 



COOH 



N 

8 ? * 



CH3 

TV 



(I 



No. R 3 


-R 5 


No. R 3 


— R 5 


No. R 3 


-R 5 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH3O 


I 

CH 3 


51 H 

52 F 

53 CI 

54 CH 3 
65 CH 3 C 


> CH 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH3O 




6 H 

7 F 

8 CI 

9 CH 3 

10 CH3O 


i 

CKk 


56 H 

57 F 

58 CI 

59 CKs 

60 CH3O 


CH 3 


106 H 

107 «F - 

108 CI 

109 CH 3 

110 CH3O 




11 H 

12 F 

13 CI 

14 CH3 
16 CH3O 


CH 3 


61 H 

62 F 

63 CI 

64 CHs 

65 CH3O 


CH 3 CH 3 


111 H 

112 F 

113 CI 

114 CH 3 

115 CH a O 




16 H 

17 F 

18 cr 

19 CH3 

20 CH3O 


CH 3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH3O 


OCH, 

I 

CH, 


116 H 

117 F 

118 CI 

119 CH 3 

120 CH s O 


F I 
0 I 


21 H 

22 F 

23 CI 

24 CH3 

25 CH3O 


CH 3 F 


71 H 

72 F 

73 a 

74 CH3 
76 CH3O 


CH 3 


121 M 

122 F 

123 CI 

124 CH 3 

125 CH3O 


0 


26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


CH3 


76 H 

77 F 

78 CI 

79 CH3 

80 CH3O 


"'Woe, 

CH 3 


126 H 

127 F 

128 CI 

129 CH3 

130 CH3O 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


i 

CH3 


81 H 

82 F 

83 CI 

84 CH 3 
86 CH3O 




131 H 

132 F 

133 CI 

134 CH3 

135 ChbO 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


Nsi^^CI 
CH 3 


86 H 

87 F 

88 CI 

89 CI+3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH 3 0 




41 H 

42 F 

43 CI 

44 CH 3 

45 CH 3 0 


CH 3 C 


91 H 

92 F 

93 CI 

94 CH3 

95 CH 3 0 




141 H 

142 F 

143 CI 

144 CH3 

145 CH a O 


CH3 


46 K 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH 3 

CH3 I 


96 H 

97 F 

98 CI 

99 CH 3 
100CH 3 O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH3O 


HaC^^O^ 



Table 49 




( I - B-9 -1) 



No R 3 


Ts. 


No n 3 

ixv/> rv 


K 


mO. fx 


— K 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH 3 0 


i 

CH 3 


51 H 

52 F 

53 CI 

54 CH 3 

55 CH3G 


I 


101 H 

102 F 

103 CI 

104 CH 3 

105 Cr^O 




6 H 

7 F 

8 CI 

9 CH 3 

10 CH3O 


CH, 


56 H 
67 F 

58 CI 

59 CH3 

60 CH3O 


CH 3 


106 H 

107 F 

108 CI 

109 CH 3 

110 ChfeO 




11 H 

12 F 

13 CI 

14 CH3 

15 CH3O 


I 

CH3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH3O 


^XQ 

CHa^ 3 


111 H 

112 F 

113 CI 

114 CH3 

115 CH3O 




16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 




66 H 

67 F 

68 CI 

69 CH3 

70 CH3O 


OCH 3 

-°x& 

CH* 


116 H 

117 F 

118 CI 

119 CH 3 

120 CH a O 


F 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 


CHa 


71 H 

72 F 

73 CI 

74 CH3 

75 CH3O 


CH 3 


121 H 

122 F 

123 CI 

124 CH3 

125 CH 3 0 


0 


26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


^x& 

I 

CH a 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH^O 




126 H 

127 F 

128 CI 

129 CHg 

130 CH 3 0 




31 H 

32 F 

33 CI 

34 CH3 

35 CH 3 0 


CH a 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH3O 




131 H 

132 F 

133 CI 

134 CH 3 

135 CH3O 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


CH3 


86 H 

87 F 

88 CJ 

89 CH 3 

90 CH3O 


~°Xo 


136 H 

137 F 

138 CI 

139 CH 3 

140 CH3O 




41 H 

42 F 

43 CI 

44 CH 3 

45 CH,0 


CH 3 CI 


91 H 

92 F 

93 CJ 

94 CH 3 

95 CH3O 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH3O 


CH, 


46 H 

47 F 

48 CI 

49 CHa 

50 CH3O 


CH 3 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 
IOOCH3O 


~°XQ 

F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH 3 0 






O-B-9-1) 





R 


WO. K 


— R 


No. R 3 


T — ~~Ts 


1 H 

2 F 

3 CI 

4 CH3 
6 CH3O 


1 

CM, 


51 H 

52 F 

53 Cf 

54 CHj 

55 CH3O 


1 

\ CH 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CHaO 


:°'*Cg 


6 H 

7 F 

8 CI 

9 CH3 

10 CH3O 


CH, 


56 H 

57 F 

58 CI 
69 CHa 
60 CH 3 0 


^nX^ch 3 

CH 3 


106 H 

107 F 

108 CI 

109 CH3 

110 CH 3 0 




11 H 

12 F 

13 CI 

14 CH3 

15 CK 3 C 


1 


61 H 

62 F 

63 CI 

64 CHj 

65 CH 3 0 


CH a - 


111 H 

112 F 

113 CI 

114 CH3 

115 CHjO 


O 


16 H 

17 F 

18 CI 

19 CHa 

20 CH s O 


i 

cria 


66 H 

67 F 
6B CI 

69 CHj 

70 CHjO 


OCHa 

CH, 


116 H 

117 F 

118 CI 

119 CHj 

120 CH3O 


F 

0 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 


ru F 
una 


71 H 

72 F 

73 CI 

74 CH 3 

75 CH a O 


c°X^ OCH3 

CH 3 


121 H 

122 F 

123 CI 

124 CHa 

125 CH3O 


0 


26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


1 

CH« 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH3O 


^N^^OCH, 
CH 3 


126 H 

127 F 

128 CI 

129 CH3 

130 CHaO 




31 H 

32 F 

33 CI 

34 CH 3 

35 CHaO 




81 H 

82 F 

83 CI 

84 CH 3 

85 CH 3 0 


~°XP 


131 H 

132 F 

133 CI 

134 CH3 

135 CH3O 


>0 "Xh 

H 3 C Ass/ 


3G H 

37 F 

38 CI 

39 CHj 

40 CHaO 


I 

CHj 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH3 

140 CH3O 




41 H 

42 F 

43 a 

44 CH3 

45 CH3O 


CH,CI 


91 H 

92 F 

93 C) 

94 CH 3 

95 CH3O 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH3O 


CH, 


46 H 

47 F 

48 CI 

49 CHj 
60 CHjO 


CH, 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 

100 CH3O 


;°'\°P 

F 


146 H 

147 F 

148 CJ 

149 CN3 

150 CHjO 





Table 51 
WcH 3 

. R 

-R 5 No. -R 5 

--„"^Cv^ 51 H v ^ o ^ 



No. R 3 


-R 5 


No. R 3 


-R 5 


No. R 3 


— R 5 


1 H 

2 F 

3 CI 

4 CH3 

5 CH 3 0 


CH, 


51 H 

52 F 

53 CI 

54 CH 3 

55 CH3O 


CH 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH3O 




6 H 

7w„ J: 

8 CI 

9 CHa 


1 

CH, 


55 H 

57 F 

58 CI 

59 CHj 

60 ChUO 


N^^CHa 
CHa 


106 H 

107 F 

108 CI 

109 CH 3 

44A CHfiO 

1 1 g vnjw 




11 H 

12 F 

13 CI 

14 CH 3 
i*; rn„n 

1 Zj wniw 


1 

CH 3 


61 H 

62 F 

63 CI 
54 CH 3 
65 C^O 


CI^ CH 3 


111 H 

112 F 

113 CI 

114 CH 3 

n« CH^O 

1 15 v " n 3 w 


0 


16 H 

17 F 

18 CI 

19 CH 3 

20 ch*o 


CH3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH 3 G 


OCH3 

i 

CH» 


116 H 

117 F 

118 CI 

119 CH 3 
170 CHaO 


' F 


21 H 

22 F 

23 CI 

24 CH3 
26 CH3O 


CH3 F 


71 H 

72 F 

73 Ci 

74 CH 3 

75 CH3O 


CH3 


121 H 

122 F 

123 C| 

124 CH 3 

1 25 CH3O 


0 


26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


CH 3 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH3O 


S'^^OCHj 
CH3 


126 H 

127 F 

128 CI 

129 CH a 

130 CH 3 0 




31 H 

32 F 

33 CJ 

34 CH 3 

35 CH3O 


v- t J Cr -. 

CH 3 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH 3 0 


C^OCHa 


131 H 

132 F 

133 CI 

134 CH 3 

135 CH 3 0 




36 H 

37 F 

38 CI 

39 CH 3 

| 40 CH 3 Q 


CH 3 


86 H 

87 F 

88 C» 

89 CHa 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH3O 




41 H 

42 F 

43 CI 

44 CH 3 

45 CH3O 


CH S CI 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH3O 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH3O 


CH3 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH a 

CH3 


96 H 

97 F 

98 CI 

99 CH 3 

100 CH3O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH3O 






Table 52 

COOH 



N CH 3 

s ~i. 



(1 -B-l 0-1) 



INo. R 


— R 


No. R 


— R 


No. R 


— R 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH3O 


i 

un 3 


51 H 

52 F 

53 CI 

54 CH 3 

55 CH 3 Q 


l 

CH 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH3O 




6 H 

7 F 

8 CI 

9 CH 3 

10 CH3O 


CH* 


56 H 

57 F 

58 CI 

59 CH 3 

60 0^0 


N*^^CH 3 
CH 3 


106 H 

107 F 

108 CI 

109 CH 3 

110 CHjO 




11 H 

12 F 

13 CI 

14 CH 3 

15 CH s O 


1 

CH 3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH3O 


CH 3 CH 3 


111 H 

112 F 

113 CI 

114 CH 8 

115 CH3O 


O 


16 H 

17 F 

18 CI 

19 CHj 

20 CH a O 


1 

Mil 

CH 3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH 3 0 


OCH 3 

CHa 


116 H 

117 F 

118 CI 

119 CH 3 

120 CHaO 


r 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 


1 c 
Cn 3 ' 


71 H 

72 F 

73 CI 

74 CH 3 

75 CH 3 0 


1 

CHa 


121 H 

122 F 

123 CI 

124 CH 3 

125 CHaP 




| 26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


1 

vn 3 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH 3 0 


N^^OCH 3 

CH3 


126 H 

127 F 

128 CI 

129 CH 3 

130 CHaO 

1 WW v 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


CH3 


81 : H 

82 F 

83 CI 

84 CH 3 

85 CH3O 


~°'XP 

CH 3 °CH» 


131 H 

132 F 

133 CI 

134 CH 3 

135 CHaO 


HjC W 


36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


CH 3 


86 H 

87 F 
86 cr 

89 CHa 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CHgO 


° Xts 


41 H 

42 F ; 

43 CI 

44 CH 3 

45 CH 3 0 


CH3 CI 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH3O 




141 H 

142 F 

143 CI 

144 CH 3 

145 C^O 


CHj 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH 3 
CH 3 1 


96 H 

97 F 

98 CI 

99 CH 3 

100 C^O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CHaO 


H 3 C^^O 



Table 53 




COOH 



N' CH 3 



(I-B-l 1-1) 



No. R 3 


-R 5 


No. R 3 


- R 5 


Mo. R 3 


~R 5 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH3O 


CH 3 


51 H 

52 F 

53 CI 

54 CH 3 
Ot> VM3O 


1 

CH 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 *-n 3 u 




6 H 

7 F 

8 Ci 

9 CH3 

10 CH3O 


1 


56 H 

57 F 

58 CI 

59 CH3 

60 CH3O 


^N^^CH 3 
CHa 


106 H 

107 F 

108 CI 

109 CH 3 

110 CH 3 0 




11 H 

12 F 

13 CI 

14 CH 3 

15 CK3O 


CH3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH^O 


PLL CH3 


111 H 

112 F 

113 CI 

114 CH 3 

115 CH3O 




16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 


1 

CH* 


66 H 

67 F 

68 CI 

69 CH 3 

fO CH3O 


OCH, 

I 

CH* 


116 H 

117 F 

118 CI 

119 CHg 

1 20 ^" 3 v 


F 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 


CH 3 F 


71 H 

72 F 

73 CI 

74 CH3 

19 CH 3 (J 


1 

CH« 


121 H 

122 F 

123 CI 

124 CH 3 

125 ^ n 3 u 




26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


1 

CH3 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH 3 0 


CH, 


126 H 

127 F 

128 Ci 

129 CH 3 

130 CH a O 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


-°X£T 

CH 3 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH3O 


CKa 0CH 3 


131 H 

132 P 

133 CI 

134 CH 3 
136 CHaO 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


^N^^CI 
1 

CHa 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 P 

138 CI 

139 CH 3 

140 CH 3 0 


C 2 H 3 ' W 


41 H 

42 F 

43 CI | 

44 CH3 - 

45 CH3O 


CH 3 CI 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH 3 0 




141 H 

142 P 

143 CI 

144 CH3 

145 CHaO 


CH 3 


46 H 

47 F 

48 Ci 

49 CH 3 

50 CH3O 


CHj 

1 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 
100CH 3 O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH 3 0 





Table 54 



R 3 \ ^ X ^COOH 



N CH 3 



tin p3 


— K 


M. n3 

rvo. K 


— R 


No. R 


— R* 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH 3 0 


1 

CH* 


51 H 

52 F 

53 CI 

54 CH 3 

55 CH 3 C 


1 

CH 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH a O 


^Xo 


6 H 

7 F 

8 CI 

9 CH 3 

10 CH3O 


CH, 


66 H 

57 "P"" 
€8 CI 

59 CH 3 

60 CH 3 0 


N >N ^CH 3 
CH 3 


106 H 

107 F 

108 CI 

109 CH 3 

110 CHaO 




11 H 

12 F 

13 CI 

14 CH 3 

15 CH3O 


1 

CK4 


61 H 

62 F 

63 CI 

64 CH 3 

1 S5 CH3O 


CH 3 CH » 


111 H 

112 F 

113 CI 

114 CH 3 

115 CH3O 




16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 


'*X&, 

1 

CH 3 


6G H 

67 F 

68 CI 

69 CH 3 

70 CH 3 0 


OCHj 

CH* 


116 H 

117 F 

118 CI 

119 CHa 

120 CH a O 


E 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 


1 I 


71 H 

72 F 

73 CI 

74 CH 3 

75 CH 3 0 


^Xo"* 

1 

CH 3 


121 H 

122 F 

123 CI 

124 CHa 

125 CI^O 




26 H 

27 F 

28 a 

29 CH 3 

30 CH3O 


*X& 

1 

CM* 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH 3 0 


CHj 


126 H 

127 F 

128 CI 

129 CH 3 

130 CH 3 0 


~°"-cp, 


31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


CH 3 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH3O 




131 H 

132 F 

133 CI 

134 Ct4j 

135 CH a O 


H 3 C A=/ 


36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 




86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH 3 0 


0 Xt) 

C2H5' w 


41 H 

42 F 

43 CI 

44 CH 3 

45 CH3O 


^"'Cp 

CH 3 C ' 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH 3 0 




141 H 

142 F 

143 CI 

144 CH a 
14 r CH 3 Q 


CH, 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH 3 0 


1 

CH 3 


96 H 

97 F 

98 Ct 

99 CH 3 
100CH 3 O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CHaO 





Table 55 



rV^, x^cooh 



-R s No. R 3 



No. R 3 


-R 5 


No. R 3 


-R 5 


No. R 3 


— R 5 


1 H 

2 F 

3 CI 

4 CH 3 
6 CH 3 0 




51 H 

52 F 

53 CI 

54 CH 3 

55 CH 3 C 


CH3 


101 « 

102 F 

103 CI 

104 CH 3 

105 CH3O 




6 H 

7 F 

8 CI 

9 CH 3 

10 CH 3 C 


i 

CH, 


56 H 

57 F 
68 CI 

59 CH3 

60 CH3O 


k N'^^CH 3 
CH 3 


106 H 

107 F 

108 CI 

109 CH 3 

110 CH3O 




11 H 

12 F 

13 CI 

14 CHs 

15 CH 3 0 


CH3 


61 H 

62 F 

63 CI 

64 CH3 

65 CH3O 


CH 3 CH 3 


111 " 

112 F 

113 CI 

114 CH3 

1 15 CH a O 




16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 


■ 1 - ■ 
CH 3 


66 H 

67 F 

68 CI 

69 CH3 

70 CH3O 


OCHj 

1 

CH, 


116 H 

117 F 

118 CI 

119 CH3 

120 CH3O 


F 

0 


21 H 

22 F 

23 CI 

24 CH3 

25 CH3O 


1 I 
CH 3 F 


71 H 

72 F 

73 CI 

74 CH3 

75 CH3O 


CHj 


121 H 

122 F 

123 CI 

124 CH3 
126 CH3O 




26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


I- ! 

CH 3 


76 H 

77 F 

78 CI 

79 CM 3 

80 CH3O 


^N' S ^OCH 3 
CH 3 


126 H 

127 F 

128 CI 

129 CH3 

130 CH3O 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


CH 3 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH3O 




131 H 

132 F 

133 CI 

134 CH 3 

135 CH3O 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


CH 3 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH3 

140 CH3O 




41 H 

42 F 

43 CI 

44 CH 3 

(' 45 CH3O 


■ °rp 

CH 3 CI 


91 H 

92 F 

93 CI 

94 CH3 

95 CH3O 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH3O 




46 H 

47 F j 

48 CI 

49 CH3 

50 CH3O 


CH 3 

CH 3 


96 H 

97 F 

98 CI 

99 CH3 
IOOCH3O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH3O 





Table 56 



COOH 



(I -B-l 1-2) 



No. R 3 


— R 5 


No. R 3 


— R 5 


No. R* 


-R 5 


1 H 

2 F 

3 CI 

4 CH a 

5 CH 3 G 


i 

CH 3 


51 H 

52 F 

53 CI 

54 CH 3 

55 CH3O 


CH 3 


101 H 

102 F 

103 CI 

104 CH 3 

105 CH3O 




6 H 

7 F 
B CI 

9 CH 3 

10 CH3O 


1 

CH, 


56 H 

57 F 

58 CI 

59 CH 3 

60 CH3O 


CH 3 


106 H 

107 F 

108 CI 

109 CHs 

110 CH a O 




11 H 

12 F 

13 CI 

14 CH 3 

15 CH3O 


CH 3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH3O 


CH 3 CH 3 


111 H 

112 P 

113 CI 

114 Chb 

115 CH3O 


^0 


16 H 

17 F 

18 CI 

19 CH 3 

20 CH3O 


N^^F 
CH 3 


66 H 

67 F 

68 CI 

69 CHa 

70 CH3O 


OCH3 

1 

CH^ 


116 H 

117 F 

118 CI 

119 CHa 

120 CH 3 0 


F 

0 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH3O 


CH 3 F 


71 H 

72 F 

73 CI 

74 CH 3 

75 CH3O 


CH 3 


121 H 

122 F 

123 CI 

124 CHa 

125 CH3O 




26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


CH 3 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH3O 


CH 3 


126 H 

127 F 

128 CI 

129 CHa 

130 CH a O 




31 H 

32 F 

33 CI 

34 CH3 

35 CH3O 




81 ; H 

82 F 

83 CI 

84 CH 3 

85 CH 3 0 


CH 3 oc H 3 


131 H 

132 F 

133 CI 

134 CH 3 

135 CH 3 0 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH a O 


CH3 


86 H 

87 F 

88 Ct 

89 CH 3 

90 CH3O 


'""■Co 


136 H 

137 F 

138 CI 

139 CH 3 

140 CHaO 


C 2 H/ W 


41 H 

42 F 

43 CI 

44 CH a 

45 CH3O 




91 H 

92 F 

93 CI 

94 CH 3 

95 CH 3 0 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH3O 


CH 3 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH 3 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 

100 CH 3 0 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH3O 





Table 57 




COOH 



N CH 3 
R 5 



(I-B-l 2-1) 



M _ «s3 

No. R 




No. R 3 


— R 


No. R 3 


— R 


1 H 

2 F 

3 CI 

4 CH 3 
6 CH 3 0 


L>n 3 


51 H 

52 F 

53 CI 

54 CH 3 
65 CH3O 


i 

CH 3 


101 H 

102 F 

103 cr 

104 CH3 

105 CH 3 0 




6 H 

7 F 

8 CI 

9 CK3 

10 CH3O 


CH, 


56 H 

57 F 

58 CI 

59 CH 3 

60 CH3O 


k N A ^CH s 
CH 3 


106 H 

107 F 

108 CI 

109 CHa 

110 CHgO 




11 H 

12 F 

13 a 

14 CH3 

15 CH3O 


1 

CH 3 


61 H 

62 F 

63 CI 

64 CH 3 

65 CH 3 0 


CH 3 C "3 


111 H 

112 F 

113 CI 

114 CH3 

115 CH3O 


0 


16 H 

17 F 

18 CI 

19 CHa 

20 CH3O 




66 H 

67 F 

68 CI 

69 CH 3 

70 CHaO 


OCH 3 

CH, 


116 H 

117 F 

118 CI 

119 CH 3 

120 CH3O 


F 


21 H 

22 F 

23 CI 

24 CH3 

25 CH a O 


i I 

CH3 r 


71 H 

72 F 

73 CI 

74 CH 3 

75 CH3O 


1 

CH 3 


121 H 

122 F 

123 CI 

124 CHa 

125 CH3O 


O 


26 H 

27 F 

28 CI 

29 CH a 

30 CH3O 


1 

ori 3 


76 H 

77 F 

78 CI 

79 CHa 

80 CH3O 




126 H 

127 F 

128 CI 

129 CHa 

4 ^ fx CH*0 
1 oO vn 3 w 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


CH 3 


81 H 

82 F 

83 CI 

84 CH3 

85 CH 3 C 


CHjOCH* 


131 H 

132 F 

133 CI 

134 Chfe 

135 CH 3 0 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


CH3 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CHa 

140 CH 3 0 




41 H 

42 F 

43 CI 

44 CH 3 

45 CH s O 


CH a cl 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH3O 




141 H 

142 F 

143 CI 

144 CHa 

145 CH 3 0 


CH 3 


46 H 

47 F 
46 CI 

49 CH 3 

50 CH3O 


CH a 

1 

CH3 


96 H 

97 F 

98 CI 

99 CH 3 
IOOCH3O 


F 


146 H 

147 F 

148 CI 

149 CHa 

150 CH3O 


H 3 C V^<r 



Table 58 




COOH 



N CH 3 

» ! Vo 



<I-B-1 2-1) 



No. R 3 


— R 


No. R 3 


— R 


No. R 


e 

— R 


1 H 

2 F 

3 CI 

4 CH a 

5 CH 3 0 


i 

CH 3 


51 H 

52 F 

53 CI 

54 CH3 

55 CH3O 


I 

CH 3 


101 H 

102 F 

103 CI 

104 CH 3 
106 CH 3 0 




6 H 

7 F 

8 CI 

9 CH 3 

10 ch 3 o 




56 H 

57 F 

58 CI 

59 CHa 

60 CH 3 0 


CH 3 


106 H 

107 F 

108 CI 

109 CH 3 

110 CH 3 0 




11 H 

12 F 

13 CI 

14 CH3 

15 CH3O 


i 

CHfe 


61 H 

62 F 

63 CI 
54 CH3 
65 CH3O 


CH S CH 3 


111 H 

112 F 

113 CI 

114 CH 3 

115 CH3O 


0 


16 H 

17 F 

18 CI 

19 CH3 

20 CH3O 


CH 3 


66 H 

67 F 

68 CI 

69 CHa 

70 CH3O 


OCH3 

1 

CH* 


116 H 

117 F 

118 CI 

119 CH3 

120 CH3O 


F 

N o^fQ- 
° 


21 H 

22 F 

I 23 CI 

24 CH 3 

25 CH3O 


CH3 r 


71 H 

72 F 

73 CI 

74 CH3 

75 CH3O 


CH3 


121 H 

122 F 

123 CI 

124 CH 3 

125 CH 3 0 


0 


26 H 

27 F 

28 CI 

29 CH3 

30 CH3O 


i 

CH 3 


76 H 

77 F 

78 CI 

79 CH 3 
on f*i-i«n 


CHj 


126 H 

127 F 

128 CI 

129 CH 3 

130 ^"3 U 


^'"•cp F 


31 H 

32 F 

33 CI 

34 CH 3 

35 CH3O 


CH 3 


81 H 

82 F 

83 CI 

84 CH3 
65 CH3O 


CH 3 OCH 3 


131 H 

132 F 

133 CI 

134 CH 3 

135 CH 3 C 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


CH 3 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH 3 0 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH3O 


<h»s W 


41 H 

42 F 

43 CI 

44 CH3 

45 CH3O 


CH 3 CI 


91 H 

92 F 

93 CI 

94 CHa 

95 CH3O 




141 H 

142 F 

143 CI | 

144 CH 3 
146 CH 3 0 


CH3 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CH S 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 
IOOCH3O 


F 


146 H 

147 F 

148 CI 

149 CH 3 

150 CH3O 





Table 59 



3 



COOH 



(I-B-l 3-1) 



No. R 3 


-R 5 


ISlrt R 3 


K 


No. R 3 -r5 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH a O 


1 

CHa 


61 H 

52 F 

53 CI 

54 CH 3 

55 CH3O 


1 


101 H 

102 F 

103 CI 

104 c «3 

105 CH3O 




6 H 

7 F 

8 CI 

9 CH 3 

10 ch 3 o 


CH, 


56 H 
-57 F 

58 CI 

59 CHj 

60 CH 3 0 


N >N ^CH 3 
CH 3 


106 H 

107 F 

108 CI 

109 CH3 

110 CHaO 




11 H 

12 F 

13 CI 

14 CH3 

15 CH3O 


1 


61 H 

62 F 

63 CI 

64 CH3 

65 CH5O 


CH 3 ^3 


111 H 

112 F 

113 CI 

114 C H 3 

115 CH3O 




16 H 

17 F 

18 CI 

19 CHa 

20 CH3O 


N^^F 
1 

CH 3 


66 H 

67 F 

68 CI 

69 CH 3 

70 CH3O 


OCH 3 

1 

CHa 


116 H 

117 F 
11a CI 

119 CH 3 

120 CH3O 


F 


21 H 

22 F 

23 CI 

24 CH 3 

25 CH 3 0 


CHo^ 


71 H 

72 F 

73 CI 

74 CH 3 

75 CH3O 


1 

^« 3 


121 H 

122 F 

123 CI 

124 CH 3 

125 CHaO 




26 H 

27 F 

28 CI 

29 CH 3 

30 CH3O 


CH3 


76 H 

77 F 

78 CI 

79 CH 3 

80 CH3O 


CH 3 


126 H 

127 F 

128 CI 

129 CH 3 

130 CH3O 




31 H 

32 F 

33 CI 

34 CH 3 

35 CH 3 0 


CH 3 


81 H 

82 F 

83 CI 

84 CH 3 
B5 CH3O 


CH30CH3 


131 H 

132 F 

133 CI 

134 CH 3 

135 CH 3 0 




36 H 

37 F 

38 CI 

39 CH 3 

40 CH3O 


CH 3 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH3O 




136 H 

137 F 

138 CI 

139 CH 3 

140 CH3O 




41 H 

42 F 

43 CI 

44 CH 3 

45 CH 3 0 




91 H 

92 F 

93 CI 

94 CH 3 

95 CH3O 




141 H 

142 F 

143 CI 

144 CH 3 

145 CH 2 0 


CH 3 


46 H 

47 F 

48 CI 

49 CH 3 

50 CH3O 


CHj 

CH 3 


96 H 

97 F 

98 CI 

99 CH 3 

100 CH3O 


F 


146 H 

147 F 

148 CI 

149 CH3 

150 CHgO 


H 3 C" S ^0^ 



Table 60 

COOH 
CH 3 



N 



(I — B — 1 3-1) 



No, R 3 


-R 5 


No. R 3 


-R 5 


No. R 3 


~R 5 


1 H 

2 F 

3 CI 

4 CH 3 

5 CH3O 


CH 3 


51 H 

52 F 

53 CI 
64 CH3 
55 CH3C 


> CH 3 


101 H 

102 F 

103 CI 

104 CH 3 
•f CH->0 




6 H 

7 "-v_?F--- 

8 CI 

9 CH 3 

1 U l^njU 


1 


56 H 

57 F 

58 CI 

59 CHa 


y "t°n 

^N-^^CHa 

' *3 • 


106 H 

107 F 

108 CI 

109 CHa 

110 **rt 3 v 




11 H 

12 F 

13 CI 

14 CH 3 

is 5-1 ri 3 w 


1 

CH* 


61 H 

62 F 

63 CI 

64 CHs 

WW 


CH3 C ^3 


111 H 

112 F 

113 CI 

114 CH 3 

115 ^ tt 3 u 


° 


16 H 

17 F 

18 CI 

19 CH 3 

20 CH 3 0 


CH a 


66 H 

67 F 

68 CI 

69 CHa 

70 CH3O 


OCH3 

i 

CK, 


116 H 

117 F 

118 CI 

119 CH3 




21 H 

22 F 

23 Ct 

24 CH 3 

25 CH3O 


CH3 F 


71 H 

72 F 

73 CI 

74 CHa 

75 CH3O 


CH 3 


121 H 

122 F 

123 CI 

124 CHs 




26 K 

27 F 

28 CI 

29 CH 3 

30 CH3O 


CH3 


76 H 

77 F 

78 CI 

79 CHa 

80 CH3O 


CH a 


126 H 

127 F 

128 CI 

129 CH 3 

130 CH 3 0 




31 H 

32 F 

33 CI 

34 CHa 

35 CH3O 


CH3 


81 H 

82 F 

83 CI 

84 CH 3 

85 CH3O 


CH 3 °CH 3 


131 H 

132 F 

133 CI 

134 CH 3 

135 CH3O 




36 H 

37 F 

38 CI 

39 CH3 

40 CH3O 


CH 3 


86 H 

87 F 

88 CI 

89 CH 3 

90 CH 3 0 




136 H 

137 F 

138 CI 

139 CH 3 

140 CHaO 


C 2 H S ' W 


41 H 

42 F 

43 CI 

44 CHs 

45 CH3O 


CH 3 CI 


91 H 

92 F 

93 CI 

94 CH 3 

95 CH3O 




141 H 

142 F 

143 CI 

144 CHa 

145 CH30 


CH 3 


46 H 

47 F 

48 CI 

49 CH 3 
60 CH3O 


CH 3 


96 H 

97 F 

98 CI 

99 CH 3 

100 CH3O 


F 


146 H 

147 F 

148 CI 

149 CHa 

150 CH 3 0 


HaC^-^o^ 



The compound of the present invention specifically binds to CRTH2 receptors 
and/or DP receptors, and has selectivity against prostanoid receptors. Especially, it binds 
weakly to prostanoid receptors except for PGD 2 receptor. In addition, the compounds of the 
present invention are the compounds having excellent solubility and absorptivity. Such 
5 physical, chemical and pharmacological properties are important for developing as 
pharmaceuticals and it is believed that the compounds of the present invention have 
requirements for very useful pharmaceuticals [77*2 Merck Manual of Diagnosis and Therapy 
(17th Ed.), published by Merck & Co.]. 

1 0 Process for Production of the Compounds of the Present Invention: 

The compound of the present invention represented by formula (I) are able to be 
produced by the method as shown below or shown in Examples. 

a) Among the compounds represented by formula (I), the compound in which R 1 

1 5 represents -COR 6 and R 6 represents hydroxy, i.e. those represented by formula (IA) 



/p3. N ■ [i D-COOH 




(IA) 



(wherein all symbols have the same meanings as described above), is able to be produced 
according to the process as mentioned below. 

The compound represented by formula (I A) can be produced subjecting the 
20 compound represented by formula (II) 



,r3-<u y > 8 — D-COOR 100 



I, _ (id 

,5-10 




(wherein R ,0 ° is a protective group of carboxyl; R 2 * 1 , R 3 " 1 , R 4 * 1 , R 5 " 10 and A 1 are the same 
meanings as R 2 , R 3 , R 4 , R 5 and A respectively, hydroxy or amino in the group represented by 
R 2 " 1 , R 3 ' 1 , R 4 * 1 , R 5 " 10 and A 1 is protected if necessary; and other symbols have the same 
25 meaning as defined above) to deprotection of protective group of carboxyl followed by 
subjecting to deprotection, if necessary. 



Deprotection reaction of a protective group for carboxyl, hydroxyl or amino is 
known and its examples are as follows. 

(1) a hydrolyzing reaction with an alkali; 

(2) a deprotection reaction under an acidic condition; 
5 (3) a deprotection reaction by hydrogenolysis; 

(4) a deprotection reaction of silyl; 

(5) a deprotection reaction using metal; and 

(6) a deprotection reaction using an organic metal. 
Those methods will be specifically illustrated as follows. 

10 (1) A deprotection reaction using an alkali is carried out, for example, at the 

temperature of 0 to 40°C using a hydroxide of alkaline metal (such as sodium hydroxide, 
potassium hydroxide and lithium hydroxide), a hydroxide of alkaline earth metal (such as 
barium hydroxide and calcium hydroxide), a carbonate (such as sodium carbonate and 
potassium carbonate), an aqueous solution thereof or a mixture thereof in an organic solvent 

15 (such as methanol, tetrahydrofuran and dioxane). 

(2) A deprotection reaction under an acidic condition is carried out, for example, at 
the temperature of 0 to 100°C with or without 2,2,2-trifluoroethanol, in an organic acid (such 
as acetic acid, trifluoroacetic acid, methanesulfonic acid and p-tosylic acid), an inorganic acid 
(hydrochloric acid and sulfuric acid) or a mixture thereof (such as hydrogen bromide/acetic 

20 acid) in an organic solvent (such as dichloromethane, chloroform, dioxane, ethyl acetate and 
anisole). 

(3) A deprotection reaction by hydrogenolysis is carried out, for example, at the 
temperature of 0 to 200°C in a hydrogen atmosphere of ordinary pressure or high pressure or 
in the presence of ammonium formate in the presence of a catalyst [such as palladium-carbon, 

25 palladium black, palladium hydroxide, platinum oxide and Raney nickel) in a solvent (such as 
an ether type (such as tetrahydrofuran, dioxane, dimethoxyethane and diethyl ether), an 
alcohol type (such as methanol and ethanol), a benzene type (such as benzene and toluene), a 
ketone type (such as acetone and methyl ethyl ketone)^ a nitrile type (such as acetonitrile), an 
amide type (such as dimethylformamide), water, ethyl acetate, acetic acid or a mixed solvent 

30 comprising two or more thereof]. 

(4) A deprotection reaction of silyl is carried out, for example, at the temperature of 0 
to 40°C using tetrabutylamnionium fluoride in an organic solvent miscible with water (such as 
tetrahydrofuran and acetonitrile). 

(5) A deprotection reaction using metal is carried out, for example, at the temperature 

35 of 0 to 40°C with ultrasonic wave, if necessary, in the presence of powdery zinc in an acidic 

•j . • ■ ■ 

solvent (such as acetic aci^d, a buffer of pH 4.2 to 7.2 and a mixed solution of a solution 
thereof with an organic solvent such as tetrahydrofuran). 

(6) A deprotection reaction using a metal complex is carried out, for example, at the 
temperature of 0 to 40°C using a metal complex such as tetrakistriphenylphosphine palladium 

40 (0), bis(triphenylphosphine) palladium (II) dichloride, palladium (II) acetate and 
tris(triphenyiphosphine) rhodium (I) chloride) in the presence or absence of a phosphine agent 



(such as triphenyl phosphine) in the presence of a trap reagent (such as tributyltin hydride, 
. triethylsilane, dirnedone, morpholine, diethylamine and pyrrolidine), an organic acid (such as 
acetic acid, formic acid and 2-ethylhexanoic acid) and/or an organic acid salt (such as sodium 
2-ethyIhexanoate and potassium 2-ethylhexanoate) in an organic solvent (such as 
5 dichloromethane, dimethylformamide, tetrahydrofuran, ethyl acetate, acetonitrile, dioxane and 
ethanol), water or a mixed solvent thereof 

Besides the above-mentioned method, for example, a deprotection reaction may 
be carried out by a method mentioned in "T. W. Greene, Protective Groups in Organic 
Synthesis, Wiley, New York, 1999". 
10 The protective group for carboxyl includes such as methyl, ethyl, allyl, t-butyl, 

trichloroethyl, benzyl (Bn), phenacyl, p-methoxybenzyl, trityl, 2-chIorotrityl, and solid-phase 
support which those structures linked and the like. 

The protective group for hydrtf*yl includes such as methyl, trityl, methoxy methyl 
(MOM), 1-ethoxy ethyl (EE), methoxy ethoxymethyl (MEM), 2-tetrahydropyranyl (THP), 
15 trimethylsilyl (TMS), triethylsilyl (TES), t-butyldimethylsilyl (TBDMS), t-butyl diphenyl si lyl 
(TBDPS), acetyl (Ac), pivaloyl, benzoyl, benzyl (Bn), p-methoxybenzyl, allyloxycarbonyl 
(Alloc) and 2,2,2-trichloroethoxycarbonyI (Troc). 

The protective group of amino includes such as benzyloxycarbonyl, tert- 
butoxycarbonyl, allyloxycarbonyl (Alloc), 1 -methyl- l-(4-biphenyI)ethoxycarbonyl (Bpoc), 
20 trifluoroacetyl, 9-fluorenylmethoxycarbonyl, benzyl (Bn), p-methoxybenzyl, 
benzyloxymethyl (BOM) and 2-(trimethylsilyl)ethoxymethyl (SEM) and the like. 

With regard to the protective group for carboxyl, for hydroxyl and for amino, 
there is no particular limitation to the above ones so far as it is a group which is able to be 
easily and selectively detached. For example, a deprotection reaction may be carried out by 
25 a method mentioned in H T. W. Greene, Protective Groups in Organic Synthesis, Wiley, New 
York, 1999". 

- -As persons skilled in the art can easily understand it, the aimed compound of the 
present invention is able to be easily produced by using appropriate ones among those 
deprotection reactions, 

30 

b) Among the compounds represented by formula (I), the compound in which R l 

represents -COR 6 , and R 6 represents Cl-6 alkoxy, CI -6 alkoxy substituted with phenyl, or 
C2-6 alkenyloxy, Le. those represented by formula (IB) 




(wherein R 6 " 3 represents CI -6 alkoxy, Cl-6 alkoxy substituted with phenyl, or C2-6 
alkenyloxy; other symbols have the same meanings as described above), is able to be 
produced according to the process as mentioned below. 

The compound represented by formula (IB) is able to be produced subjecting the 
compound represented by formula (III) 



II - -I D-COOH 

^ _ (HI) 
fringlj— R5-10 

{R 4.i )n A_y 

(wherein all symbols have the same meaning as defined above) to an est erification reaction 
with formula (IV) 

R 200 OH (IV) 

10 (wherein R 200 represents Cl-6 alky], Cl-6 alkyl substituted with phenyl, or C2-6 alkenyl) 
followed, by subjecting to deprotection, if necessary. 

Esterification reaction has been known and its examples are 

(1) a process using an acid halide, 

(2) a process using a mixed acid anhydride and 
15 (3) a process using a condensing agent. 

Such processes will be specifically illustrated as follows. 

(1) A process using an acid halide is carried out, for example, in such a manner that 
carboxylic acid reacts with an agent for producing an acid halide (such as oxalyl chloride and 
thionyl chloride) in an organic solvent (such as chloroform, dichloromethane, diethyl ether 

20 and tetrahydrofuran) or without solvent at -20°C to refluxing temperature and the resulting 
acid halide reacts with an alcohol in the presence of a base (such as pyridine, triethylamine, 
dimethylaniline, dimethylaminopyridine and diisopropylethylamine) in an inert organic 
solvent (such as chloroform, dichloromethane, diethyl ether and tetrahydrofuran) at the 
temperature of 0 to 40°C. It is also possible to conduct the reaction with an acid halide at 0 

25 to 40°C in an organic solvent (such as dioxane and tetrahydrofuran) using an aqueous solution 
of alkali (such as aqueous solution of sodium bicarbonate and an aqueous solution of sodium 
hydroxide). . 

(2) A process usirig a mixed acid anhydride is carried out, for example, in such a 
manner that carboxylic acid is made to react with an acid halide (such as pivaloyl chloride, 

30 tosyl chloride or mesyl chloride) or with an acid derivative (such as ethyl chloroformate and 
isobutyl chloroformate) at 0 to 40°C in the presence or absence of an organic solvent (such as 
chloroform, dichloromethane, diethyl ether and tetrahydrofuran) or without a solvent in the 



presence of a base (such as pyridine, triethylamine, dimethylaniline, dimethylaminopyridine 
and diisopropylethylamine) and the resulting mixed acid anhydride is made to react with an 
alcohol at 0 to 40°C in an organic solvent (such as chloroform, dichloromethane, diethyl ether 
and tetrahydrofuran). 

(3) A process using a condensing agent is carried out, for example, in such a manner 

that carboxylic acid and an alcohol are subjected to a reaction at 0 to 40°C with or without 1- 
hydroxybenztriazole (HOBt) using a condensing agent (such as 1,3-dicyclohexyIcarbodiimide 
(DCC), l-ethyl-3-[3-(dimethylamino)propyl]carbodiimide (EDC), 1, I'-carbonyldiimidazole 
(CDI), 2-chloro-l-methylpyridinium iodide and l-propylphosphonic acid cyclic anhydride in 
the presence or absence of a base (such as pyridine, triethylamine, dimethylanilin and 
dimethylaminopyridine) in an organic solvent (such as chloroform, dichloromethane, 
dimethylfdrmamide, diethyl ether and tetrahydrofuran) or without a solvent. 

It is preferred that all of the reactions (1), (2) and (3) are carried out in an ' 
atmosphere of inert gas (such as argon and nitrogen) under an anhydrous condition. 

A deprotection reaction of protection group is able to be carried out by the same 
methods as those mentioned above. 

c) Among the compounds represented by formula (I), the compound in which R 1 

represents -COR 6 , and R 6 represents -NR 8 R 9 , i.e. those represented by formula (IC) 



(R 3 ), 



m 



Q ] m — D-CONR 8 R 9 



*R 2 




(10 



(wherein all symbols have the same meanings as described above), is able to be produced 
according to the process as mentioned below. 

The compound represented by formula (IC) is able to be produced subjecting the 
compound represented by formula (III) to an amidation reaction with formula (V) 

H-NR 8 - 1 R 9 - 1 (V) 

(wherein R SJ and R 9 " 1 are the same meanings as R s and R 9 respectively, hydroxy or amino in 
the group represented by R 8 " 1 and R 9 " 1 is protected if necessary; and other symbols have the 
same meaning as defined above) followed, by subjecting to deprotection, if necessary. 
Amidation reaction has been known and its examples are 

(1) a process using an acid halide, 

(2) a process using a mixed acid anhydride and 

(3) a process using a condensing agent. 



Such processes will be specifically illustrated as follows. 

(1) A process using an acid halide is carried out, for example, in such a manner that 
carboxylic acid reacts with an agent for producing an acid halide (such as oxalyl chloride and 
thionyl chloride) in an organic solvent (such as chloroform, dichloromethane, diethyl ether, 

5 tetrahydrofuran and dimethoxy ethane) or without solvent at -20°C to refluxing temperature 
and the resulting acid halide reacts with an amine in the presence of a base (such as pyridine, 
triethylamine, dimethylaniline, dimethylaminopyridine and diisopropylethylamine) in an inert 
organic solvent (such as chloroform, dichloromethane, diethyl ether, tetrahydrofuran, 
acetonitrile and ethyl acetate) at the temperature of 0 to 40°C. It is also possible to conduct 

10 the reaction with an obtained acid halide at 0 to 40°C in an organic solvent (such as dioxane, 
tetrahydrofuran and dichloromethane) in the presence or absence of a phase-transfer catalyst 
(such as a quaternary ammonium salt, e.g. tetrabutylammonium chloride, 
triethylbenzylammonium chloride, tri-n-octy I methyl ammoniuhi chloride, 

trimethyldecylammonium chloride and tetramethyl ammonium bromide) using an aqueous 

15 solution of alkali (such as aqueous solution of sodium bicarbonate and an aqueous solution of 
sodium hydroxide). 

(2) A process using a mixed acid anhydride is carried out, for example, in such a 
manner that carboxylic acid is made to react with an acid halide (such as pivaloyl chloride, 
tosyl chloride or mesyl chloride) or with an acid derivative (such as ethyl chloroformate and 

20 isobutyl chloroformate) at 0 to 40°C in the presence of an organic solvent (such as chloroform, 
dichloromethane, diethyl ether and tetrahydrofuran) or without a solvent in the presence of a 
base (such as pyridine, triethylamine, dimethylaniline, dimethylaminopyridine and 
diisopropylethylamine) and the resulting mixed acid anhydride is made to react with an amine 
at 0 to 40°C in an organic solvent (such as chloroform, dichloromethane, diethyl ether and 

25 tetrahydrofuran), 

(3) A process using a condensing agent is carried out, for example, in such a manner 
that carboxylic acid and an amine are subjected to a reaction at 0 to 40°C with or without 1- 
hydroxybenztriazole (HOBt) using a condensing agent (such as 1,3-dicyclohexylcarbodiimide 
(DCC), l-ethyl-3-[3-(dimethylamino)propyl]carbodiimide (EDC), 1,1-carbonyldiimidazole 

30 (CDI), 2-chloro-l-methylpyridinium iodide and 1-propylphosphonic acid cyclic anhydride in 
the presence or absence of a base (such as pyridine, triethylamine, dimethylanilin and 
dimethylaminopyridine) in an organic solvent (such as chloroform, dichloromethane, 
dimethylformamide, diethyl ether and tetrahydrofuran) or without a solvent. 

It is preferred that all of the reactions (1), (2) and (3) are carried cut in an 
35 atmosphere of inert gas (such as argon and nitrogen) under an anhydrous condition. 

A deprotection|reaction of protection group is able to be carried out by the same 
methods as those mentioned above. 

d) Among the compounds represented by formula (I), the compound in which R 1 

40 represents -CH 2 OR 7 , and R 7 represents a hydrogen atom, i.e. those represented by formula 
(ID) 



(R 3 )m r 1 I 



D-CH 2 OH 



I _ (ID) 
A. 



(R 4 )n 




R 



5 



(wherein all symbols have the same meanings as described above), is able to be produced 
according to the process as mentioned below. 

The compound represented by formula (ID) can be produced subjecting the 
5 compound represented by formula (III) to reduction reaction followed by subjecting to 
deprotection, if necessary. 

The reduction reaction has been known and it is carried out, for example, in such 
a manner that carboxylic acid is made to react with a borane complex agent (such as borane- 
tetrahydrofuran complex, borane-dimethyl sulfide complex) at 0 to 80°C in an organic solvent 
10 (such as tetrahydrofiiran) or carboxylic acid is made to react with an acid derivatives (such as 
ethyl chloroformate, isobutyi chloroformate) at 0 to 40°C in an inert organic solvent (such as 
chloroform, dichloromethane, diethylether, tetrahydrofiiran) or without a solvent in the 
presence of a tertiary amine (such as pyridine, triethylamine, dimethylaniline, 
dimethylaminopyridine) and the mixed anhydride is made to react with reducting agent (such 
15 as sodium borohydride) at 0 to 40°C in an inert organic solvent (such as chloroform, 
dichloromethane, diethylether, tetrahydrofiiran). 

A deprotection reaction of protective group is able to be carried out by the same 
methods as those mentioned above. 

20 e) Among the compounds represented by formula (I), the compound in which R 1 

represents -CH 2 OR 7 and R 7 represents C2-6 acyl, le. those represented by formula (JOE) 



rn»i 11 ""^^ i — d-ch 2 or 7 - 1 

(I£) 

I ring14— R 5 

(wherein R 7 " 1 represents C2-6 acyl; other symbols have the same meanings as described 
above), is able to be produced according to the process as mentioned below. 
25 The compound represented by formula (IE) is able to be produced subjecting the 

compound represented by formula (VI) 



10 




/r3-i» 'I ■ jj D— CH 2 OH 

(VI) 



(R 4 ' 1 )„ 



(wherein all symbols have the same meaning as defined above) to an esterification reaction 
with formula (VII) 

O 

R 202 J^OH (VII) 

5 (wherein R 202 represents CI -5 alkyl) followed, by subjecting to deprotection, if necessary. 

Esterification reaction and deprotection reaction of protection group are able to be 
carried out by the same methods as those mentioned above. 

Among the compounds represented by formula (II), the compound in which A 
represents carbonyl or -S0 2 -, i.e. those represented by formula (II- 1) 



(R3 * 1)m vaA 



D-COOR 100 



ks~\ (n- 1) 

QinglH — R 5-10 

(wherein A represents carbonyl or -S0 2 -; other symbols- have the same meanings as described 
above), is able to be produced according to the process as mentioned below. 

The compound represented by formula (II-l) is able to be produced subjecting the 
compound represented by formula (VIII) 



, R 3.1, II 1 —D-COOR" 10 

( )m V^ N A R2 ., (VIII) 

• ■ 

15 n 

(wherein all symbols haveVthe same meaning as defined above) to an amidation reaction with 
formu!a(IX) 5 




5-10 



(IX) 



(wherein ail symbols have the same meaning as defined above) followed, by subjecting to 
deprotection, if necessary. 

Amidation reaction and deprotection reaction of protection group are able to be 
5 carried out by the same methods as those mentioned above. 

Also, among the compounds represented by formula (II), the compound in which 



R 5 represents . 
by formula (II-2) 




and G represents -0-(C 1-5 alkylene)-, i.e. those represented 



(R 



3 ^ JL 



D-COOR 100 



(Ii-2) 




in 



10 (wherein G 1 " 1 represents -0-(Cl-5 alkylene)-; other symbols have the same meanings as 
described above), is able to be produced subjecting the compound represented by formula (X) 



(R 3 " 1 )m- 



j, =| D-COOR 100 

"^^N^R 2 - 1 (X) 



(R 41 )n 




(wherein all symbols have the same meaning as defined above) to an etherification reaction 
with formula (XI) 



HO-G 



15 




(XI) 



(wherein G 1 ' 2 represents Cl-5 alkylene; other symbols have the same meanings as described 
above) followed, by subjecting to deprotection, if necessary. 



An etherification reaction has been known and, it is carried out, for example, at 0 
to 60°C with a corresponding alcohol in the presence of an azo compound (such as diethyl 
azodicarboxylate (DEAD), diisopropyl azodicarboxylate, l,r-(azodicarbonyl)-dipyridine and 
l,r-azobis(N,N-dimethylformamide) and a phosphine compound (such as triphenyl 
5 phosphine, tributyl phosphine, trimethyl phosphine and polymer-supported triphenyl 
phosphine) in an organic solvent (such as dichloromethane, diethyl ether, tetrahydrofuran, 
acetonitrile, benzene and toluene). 

A deprotection reaction of protection group are able to be carried out by the same 
methods as those mentioned above. 

10 

Compounds represented by formulae (II), (IV), (V), (VII), (VIII), (DC), (X) and 
(XT) have been known per se or are able to be easily produced by known methods. 

For example, among the compounds represented by formula (II), the compound in 
which -D-COOR 100 is substituted at 3-position of indole ring, R 3 " 1 is substituted at 4-7 
15 position of indole ring, and Ais carbonyl, Le. those represented by formula (H-3) 




(II- 3) 



(wherein all symbols have the same meaning as defined above) is able to be produced by the 
process shown in the following reaction step formula 1 and 2. 

In the reaction step formula, D 1 represents a single bond or CI-6 alkylene, D 2 
20 represents C2-6 alkenylene, D 3 represents CI -6 alkylene, R 203 represents a halogen atom or 
hydroxy, R 204 represents protective group for hydroxy and other symbols have the same 
meanings as those defined above. 



(R 3 - 1 )m 




reaction step formula 1 

,D 1 -CO,R 100 



„NH 2 

N 

H (VIII) 



R 100 O 2 C 



O 

(IX) 



Acid 



(R 3 f 1 )m 

dn D, " C02R,M 

fj (X-1) 

1) Reductive reaction 

2) Optionally 
protection 
reaction of 
carboxylic acid 



(R S1 )m 




.D 1 -C0 2 R 

'M R 2 * 1 
H K (X-2) 



100 



(R 3 ; 1 ) 



m 



M^o2-1 



jj R (X-1) 

Reductive 
reaction 



(R 3 ." 1 )m 




_.D i -CH 2 OH 

N R 2 " 1 /xn 
H ( Xl ) 



Oxidative 
reaction 



(R 3 ; 1 ) m 



.D 1 -CHO 



Corresponding 
Horner-Emmons 
u reagent 



(R 3 ; 1 )m 



XX 




IM R 4 
H (XIV-1) 



Reductive 
reaction 



(R 3 r> m 




.OH 

,-^r,2.1 



N R' 
H (XIV-2) 



(RV)m 



Cnc OH 



N R* 
H (XIV) 



X— D 3 -CO 2 R 10 ° 
(XV) 

Base 



(R 3 r 1 ) m 



D 1 -C0 2 R 



100 



H " (X) 



(R 3 r 1 )n 



Vs V^M^r, 2 -1 



D 2 -CO 2 R 10 ° 



H (XII.) 



(R 3 ,- 1 )m 




N^R M 
H 



0-D 3 -CO,R 



100 



(XVI) 



71 



(R 3 Dm 




.D-C0 2 R 100 

N R 2 " 1 

H (XVII) 



reaction step formula 2 




In the above reaction step formula 1 and 2, the compounds represented by 
formulae (VIII), (IX), (XIV-1), (XV), (XVIII), (XIX) and (XXII) used as starting materials 
have been known or able to be easily produced by known methods. 
5 For example, the compound represented by formula (XIV- 1) may be prepared 

according to a method described in Tetrahedron., 30, 1445-1455 (1974). 

In each of the reactions mentioned in the present specification, the reaction 
product is able to be purified by a conventional purifying method such as distillation under 
ordinary pressure, or high performance liquid cliromatography, thin-layer chromatography or 
10 column chromatography using silica gel or magnesium silicate and recrystallization. 
Purification may be carried out for each reaction or after completion of some reactions. 



Pharmacological activity of the compound of the present invention: 

The compound of the present invention represented by formula (I) binds to human 
CRTH2 receptor strongly and antagonizes. It was ensured by the following receptor binding 
experiment and receptor antagonism activity measurement experiment. As for the 
5 measuring method, there is general description in WO01/14882, JP2002-98702 and the like. 
In order to measure the activity of the test substances to CRTH2 receptors easily and 
accurately, the inventors of the present invention made several improvements. 
Exemplification is shown in the following. 

In all of the assays, the effects of the compound of the present inventions were 
10 evaluated using Chinese hamster ovary cells stably expressing the human CRTH2 receptor 
gene (CRTH2-CHO cells). 

Example 1 

Ligand binding experiment of the human CRTH2 receptor using [ 3 H]-PGD 2 : 
15 After collection of CRTH2-CHO cells by trypsinization, these cells were suspended in Ham's 
F-12 (Gibco BRL) containing 10% fatal calf serum (FCS), 100 |.ig/mL streptomycin (Gibco 
BRL) and 100 U/mL penicillin (Gibco BRL) at a cell density of 3 x 10 3 cells/mL. A 100 uL 
portion of this suspension was seeded in each well of a 96-well culture plate (Packard) and 
cultivated for 2 days at 37°C in an atmosphere of 5% C0 2 . After removal of the culture 

20 medium, 150 uL Hank's balanced salt solution (HBSS, Gibco BRL) containing 10 mmol/L 
HEPES (HEPES/HBSS, pH 7.4) was added to each well (cell rinse); Subsequently, cell 
rinse by HEPES/HBSS was repeated 2 times. After adding 80 uL of 10 mmol/L 
HEPES/HBSS to each well, 10 uL of vehicle (10 mmol/L HEPES/HBSS containing 1% 
dimethyl sulfoxide (DMSO)) or vehicle containing compound of the present invention was 

25 further added. In the non-specific binding group, non-labeled PGD 2 (final concentration: 10 
u.mol/L) was added instead of the vehicle or the compound of the present inventions. The 
reaction was initiated by adding 10 uL of 30 nmol/L [ 3 HJ-PGD 2 (Amersham) (final 
concentration of [ 3 H]-PGD 2 : 3 nmol/L) followed by mixing for 1 min. After incubation for 
60 min at ambient temperature, the reaction was terminated by removal of the reaction 

30 solution and subsequently the cells were rinsed 2 times with 150 uL of 10 mmol/L 
HEPES/HBSS containing 0.1% bovine serum albumin (BSA, Sigma), After a 130 uL 
portion of scintillation cocktail (Microscinti 40, Packard) was added to each well followed by 
mixing for 15 min, radioactivity in each well was determined by liquid scintillation counter 
for 96-well plate (TopCount, Packard). Specific binding of [ 3 K]-PGD 2 to the human CRTH2 

35 receptor was calculated by subtracting the radioactivity in the non-specific binding group 
from those in other groups| Inhibition (%) of the specific binding by the compound of the 
present invention was calculated based upon the specific binding in the vehicle and compound 
of the present invention groups and subsequently K; value (dissociation constant of the 
compound of the present invention) was calculated using estimated IC 50 value (concentration 

40 of the compound of the present invention needed to inhibit the specific binding in the vehicle 
group by 50%) according to the following formula. 



Ki = IC 5 o/(l+([L]/K d )) 

[L]: Concentration of [ 3 H]-PGD 2 (3 nmol/L) 
K d : Dissociation constant of [ 3 H]-PGD 2 
The K d value of [ 3 H]-PGD 2 was estimated by non-linear regression analysis using specific 
5 binding at various concentrations of [ 3 H]-PGD 2 in accordance with aforementioned procedure. 

From the result of the above measurement, it was found that the compounds of the 
present invention strongly bound to the human CRTH2 receptor at the Ki value of not more 
than 10 fimol/L. 

10 Example 2 

Calcium assay using CRTH2-CHO cells: 

After collection of CRTH2-CHO cells by trypsinization, these cells were suspended in a 
medium containing calcium indicator (Ca 2+ , Mg 2+ -free HBSS containing IG fimol/L Fura 2- 
AM (Dojindo Laboratories), 0.05% pluronic® F-127 (Molecular Probe), 250 \unoVL 
15 sulfinpyrazone (Sigma), 0.1% BSAand 10 mmoI/L HEPES (Dojindo Laboratories), pH 7.4) 
at a cell density of 3 x I0 6 cells/mL. The cells were incubated for 1 h at 37°C in an 
atmosphere of 5% C0 2 and subsequently centrifuged for 3 min at 800 rpm at room 
temperature. After the resultant cell pellets were suspended in the assay medium (HBSS 
(Nissui Pharmaceutical Co., Ltd.) containing 1% BSA, 250 [imol/L sulfinpyrazone and 20 
20 mmol/L HEPES, pH 7.4), the cells were centrifuged for 3 minutes at 800 rpm at room 
temperature (cell rinse). This manipulation of cell rinse repeated again. The resultant cell 
pellets were suspended in the assay medium to obtain a cell density at 2 x 10 6 cells/mL. A 
100 \xL portion of this suspension was added to each well of a 96-well microplate (Costar® 
3614, Corning Inc.). Fluorescence intensity (FI) was measured by a fluorescence 
25 spectrophotometer (FDSS-6000, Hamamatsu Photonics) with dual excitation at 340 and 380 
nm and emission at 510 nm, and the ratio of the FI at 510 nm (340 nm/380 nm) was regarded 
as an indicator of intracellular calcium concentration. Approximately 30 seconds following 
measurement of the FI, 25 jiL of vehicle (5% DMSO diluted with the assay medium) or the 
compound of the present invention was added to each well. Five minutes later, 25 \iL of 60 
30 nmol/L PGD 2 (final concentration of PGD 2 ; 10 nmol/L), which was prepared by diluting 6 
jimol/L PGD 2 in DMSO with the assay medium, was added to each well and the FI was 
monitored for 90 seconds. Antagonism of the compound of the present invention against the 
human CRTH2 receptor was evaluated using the IC 5 o value as an indicator, based upon the 
PGD 2 -induced increase in the FI in the control and compound of the present invention groups. 
35 From the above-mentioned measuring result, it was found that the compounds of 

the present invention strongly shows antagonistic activity for human CRTH2 receptors at the 
IC 50 value of not more than 10 jimol/L. 

The compound of the present invention represented by formula (I) binds to human 
DP receptor strongly and antagonizes. It was ensured by the following receptor binding 
40 experiment and receptor antagonism activity measurement experiment. As for the 
measuring method, there is general description in WO96/23066. In order to measure the 



activity of the test substances to human DP receptors easily and accurately, the inventors of 
the present invention made several improvements. Exemplification is shown in the 
following. 

In all of the assays, the effects of the compound of the present inventions were 
5 evaluated using Chinese hamster ovary cells stably expressing the human DP receptor gene 
(DP-CHO cells). 

Example 3 

Ligand bonding experiment using cells in which prostanoid DP receptor is expressed: 
10 DP-CHO cells were incubated and, according to a common method, membrane 

fraction was prepared. 

In a tube made of polyethylene, the prepared membrane fraction (50 foL) 
(membrane protein amount: 30 to 200 |ag), 100 |uL of air assay buffer (25 mmol/L HEPES- 
NaOH containing 1 mmol/L of EDTA, 5 mmol/L of Mg 2+ and 10 mmol/L of Mn 2+ ; pH 7.4), 1 

15 ^L of a medium (dimethyl sulfoxide; DMSO) or the compound of the present invention (final 
concentration of DMSO: 0.5%) and 50 |iL of 10 nmol/L [ 3 H]-PGD 2 (final concentration: 2.5 
nmol/L) were placed, and incubated at the room temperature. In a non-specific bending 
group, 2 mmol/L of PGD2 was added instead of a medium (final concentration of PGD2: 10 
nmol/L). After 20 minutes, 1 mL of ice-cooled buffer for washing (10 mmol/L Tris-HCl 

20 buffer containing 0.01% of bovine serum albumin (BSA) and 100 mmol/L of NaCl; pH 7.4) 
was added to the tube to stop the reaction. Suction in reduced pressure was conducted 
immediately and the membrane fraction was trapped on a glass fiber filter paper (GF/B). 
The membrane fraction on the glass fiber filter paper was washed once with about 2 mL of 
buffer for washing and the glass fiber filter paper was dried. The dried glass fiber filter 

25 paper was place in a glass vial, a liquid scintillation cocktail was added thereto and 
radioactivity was measured by a liquid scintillation counter. 

A specific-bonding amount of [ 3 H]-PGD 2 to the human DP receptor was 
calculated by deducting the radioactivity of the non-specific bonding group from the 
radioactivity of the groups other than the non-specific bonding group. An inhibiting rate by 

30 the compound of the present invention was calculated from the specific bonding amounts of 
[ 3 H]-PGD 2 in the medium group and the present invention group and, from the estimated IC50 
value (concentration of the compound of the present invention for inhibiting the specific 
bonding amount in the medium group to an extent of 50%), Ki value (dissociation constant of 
the compound of the present invention) was calculated according to the following formula. 

35 Ki^ICj^l+^W/Ka)) 

[L]*: concentration of[ 3 H)-PGD 2 (2.5 nmol/L) 
K d : dissociation constant of [ H]-PGD 2 

Incidentally, the K d value of [ 3 H3-PGD 2 was estimated in accordance with the 
above-mentioned method from a non-linear regression analysis after calculating the specific 
40 bonding amounts upon addition of [ 3 H]-PGD 2 in various concentrations. 



From the result of the above measurement, it was found that the compounds of the 
present invention strongly bonded to the DP receptors at the Kj value of not more than 10 
|imol/L, 

5 Example 4 

cAMP assay using DP-CHO cells: 

Incubated DP-CHO cells was suspended in minimum essential medium Eagle 
alpha modification (Sigma) containing 10% FCS, 100 p,g/mL streptomycin , lOOU/mL 
penicillin and 287 [ig/mL L-glutamine, sowed on a 24-well incubation plate in a cell density 
10 of 1 x 10 5 cells/well and incubated at 37°C for 2 days in 5% C0 2 . Each well was washed 
with 500 jLtL of MEM (minimum essential medium), 500 jxL of MEM containing 2 nmol/L of 
diclofenac was added thereto and the mixture was incubated at 37°C for 10 minutes. After 
the supernatant liquid was removed -by suction, 450 jiL of an MEM (assay medium) 
containing 1 mmol/L of 3-isobutyl-I-methylxanthine, 2 (imol/L of diclofenac and 1% BSA 

15 was added, followed by incubation at 37°C for 10 minutes. Reaction was started by addition 
of 50 |iL of an assay medium containing PGD2 and medium or an assay medium containing 
PGD2 and the compound of the present invention was added (final concentration of PGD 2 : 10 
nmol/L) and incubation was carried out at 37°C. After 10 minutes, 500 ixL of ice-cooled 
trichloroacetic acid (TCA) (10% w/v) was added to stop the reaction. After freezing (-S0°C) 

20 and melting the reaction solution once, the cells were removed therefrom using a scraper 
followed by centrifiigation at 13,000 rpm for 3 minutes. The supernatant liquid was 
collected and cAMP concentration in the supernatant liquid was measured by a 
radioimmunoassay using a cAMP assay kit (manufactured by Amersham). The 125 jiL of 
the above-prepared supernatant was moved to polypropylene tube including 200 ^iL of 0,5 

25 mol/L tri-n-octylamine/chloroform solution (53/239, y/v). After extraction of TCA in a 
chloroform layer, an aqueous layer was used as a sample for quantifying the amount of cAMP 
in the sample according to the method mentioned in the cAMP assay kit. 

Intensity of the antagonistic activity of the compound of the present invention for 
human DP receptors was calculated as an IC50 value (concentration of the compound of the 

30 present invention which is necessary for suppressing the produced amount of cAMP in the 
absence of the compound of the present invention to an extent of 50%) from a suppressive 
rate to the production amount of cAMP in 10 nmol/L, in which a submaximum cAMP 
production activity is shown by PGD2. 

From the above-mentioned measuring result, it was found that the compounds of 

35 the present invention strongly shows antagonistic activity for DP receptors at the IC 50 value of 
not more than 10 jimol/L. 

Toxicity: 

Toxicity of the compound of the present invention represented by formula (I) is 
40 sufficiently low and it was confirmed to be sufficiently safe to be used as pharmaceuticals. 



Application to pharmaceuticals: 

The compounds of the present invention represented by formula (I) binds PGD 2 
receptor, /. e. CRTH2 receptor and/or DP receptor and shows antagonistic activity. 

Since the compounds of the present invention represented by formula (I) binds to 
CRTH2 receptors and shows antagonistic activity, they are believed to be useful for 
prevention and/or treatment of diseases such as allergic disease (such as allergic rhinitis, 
allergic conjunctivitis, atopic dermatitis, bronchial asthma and food allergy), systemic 
mastocytosis, systemic mast cell activating disorder, anaphylaxis shock, airway contraction, 
urticaria, eczema, pimples, allergic bronchial pulmonary aspergillosis, sinusitis, migraine, 
nasal polypus, anaphylactic vasculitis, eosinophilic contact dermatitis, diseases accompanied 
by itch (such as atopic dermatitis, urticaria, allergic conjunctivitis, allergic rhinitis and contact 
dermatitis), diseases (such as cataract, retinal detachment, inflammation, infection and sleep 
disorder) which^re-generated secondarily as a result of behavior accompanied by itch (such 
as scratching and beating), inflammation, chronic obstructive pulmonary diseases, ischemic 
reperfusion injury, cerebrovascular accident, autoimmune disease, cerebral lesion, 
hepatopathy, graft rejection, chronic articular rheumatism, pleuritis, osteoarthritis, Crohn's 
disease, ulcerative colitis and irritable bowel syndrome. They also participate in sleep and 
aggregation of platelets and are believed to be useful for those diseases as well. 

Also, since the compounds of the present invention represented by formula (I) 
binds to DP receptors and shows antagonistic activity, they are believed to be useful for 
prevention and/or treatment of diseases such as allergic disease (such as allergic rhinitis, 
allergic conjunctivitis, atopic dermatitis, bronchial asthma and food allergy), systemic 
mastocytosis, systemic mast cell activating disorder, anaphylaxis shock, airway contraction, 
urticaria, eczema, pimples, allergic bronchial pulmonary aspergillosis, sinusitis, migraine, 
nasal polypus, anaphylactic vasculitis, eosinophilic contact dermatitis, diseases accompanied 
by itch (such as atopic dermatitis, urticaria, allergic conjunctivitis, allergic rhinitis and contact 
dermatitis), -diseases (such as cataract, retinal detachment, inflammation, infection and sleep 
disorder) which are generated secondarily as a result of behavior accompanied by itch (such 
as scratching and beating), inflammation, chronic obstructive pulmonary diseases, ischemic 
reperfusion injury, cerebrovascular accident, autoimmune disease, cerebral lesion, 
hepatopathy, graft rejection, chronic articular rheumatism, pleuritis, osteoarthritis, Crohn's 
disease, ulcerative colitis and irritable bowel syndrome. 

Among the compound of the present invention represented by formula (I), since 
compounds which binds weakly to substances other than PGD2 receptors do not express other 
activity, they can be pharmaceuticals having little side effects. 

The compound of the present invention represented by formula (I) may be 
administered as a combined preparation by combining with other pharmaceuticals for the 
purpose of 

1) supplementing and/or enhancing of prevention and/or treatment effect of the 

compound, 



2) improvement in pharmacokinetics and absorption and reduction of dose of the 

compound 

and/or 

3) reduction of side effect of the compound. 

The combined preparation of the compound of the present invention represented 
by formula (I) with other pharmaceuticals may be administered in a form of a compounded 
agent in which both components are compounded in a preparation or may be in a form in 
which they are administered by means of separate preparations. The case of administration 
by means of separate preparations includes a simultaneous administration and administrations 
with time difference. In the case of administrations with time difference, the compound of 
the present invention represented by formula (I) may be firstly administered followed, by 
administering the other pharmaceutical or the other pharmaceutical may be administered 
-firstly followed by administering the compound of the present invention representor by 
formula (I). Methods for each of the administration are the same or different. The each 
pharmaceutical may be solid composition or liquid composition. 

There is no particular limitation for the diseases showing prevention and/or 
treatment effect by the above-mentioned combined preparation, so far as it is a disease in 
which the prevention and/or treatment effect of the compound of present invention 
represented by formula (I) are supplemented and/or enhanced. 

The other pharmaceutical for supplementing and/or enhancing the prevention 
and/or treatment effect of the compound of the present invention represented by formula (I) 
for allergic rhinitis includes such as antihistamine agent, suppressor for mediator liberation, 
inhibitor for thromboxane synthase, antagonist for thromboxane A2 receptor, antagonist for 
leukotriene receptor, steroid, stimulant for a-adrenaline receptor, xanthine derivative, 
anticholinergic agent and suppressor for nitrogen monoxide synthase. 

The other pharmaceutical for supplementing and/or enhancing the prevention 
and/or treatment effect of the compound, of the present invention represented by formula (I) 
for allergic conjunctivitis includes such as antagonist to leukotriene receptor, antihistaminic 
agent, suppressor for mediator liberation, non-steroid anti-inflammatory agent, prostaglandins, 
steroid and inhibitor for nitrogen monoxide synthase. 

The antihistaminic agent includes such as ketotifen fumarate, mequitazine, 
azelastine hydrochloride, oxatomide, terfenadine, emedastine fumarate, epinastine 
hydrochloride, astemizole, ebastine, cetirizine hydrochloride, bepotastine, fexofenadine, 
loratadine, desloratadine, olepatadine hydrochloride, TAK-427, ZCR-2060, NIP-530, 
mometasone fiiroate, mizolastine, BP-294, andrast, auranofin and aerivastine. 

The suppressor for mediator liberation includes such as tranilast, sodium 
cromoglicate, amlexanox, repirinast, ibudilast, tazanolast and pemirolast potassium. 

Examples of the suppressor for enzymes for synthesis of thromboxane are ozagrel 
hydrochloride and imitorodast sodium. 

The antagonist for thromboxane A 2 receptor includes such as seratrodast, 
ramatroban, domitroban calcium hydrate and KT-2-962. 

no 



The antagonist for leukotriene receptor includes such as pranlukast hydrate, 
montelukast, zafirlukast, MCC-847, KCA-757, CS-615, YM-158, L-740515, CP-195494, 
LM-1484, RS-635, A-93178, S-36496, BHL-284 and ONO-4057. 

The steroid agent, as its externa) application, includes such as clobetasol 
5 propionate, diflorasone acetate, fluocinonide, mometasone furancarboxylate, betamethasone 
diprppionate, betamethasone butyrate propionate, betamethasone valerate, difluprednate, 
budesonide, diflucortolone valerate, amcinonide, halcinonide, dexamethasone, dexamethasone 
propionate, dexamethasone valerate, dexamethasone acetate, hydrocortisone acetate, 
hydrocortisone butyrate, hydrocortisone butyrate propionate, deprodone propionate, 
10 prednisolone valerate propionate, fluocinolone acetonide, beclomethasone propionate, 
triamcinolone acetonide, flumethasone pivalate, alclometasone propionate, clobetasone 
valerate, prednisolone, beclomethasone propionate and fludroxycortide. 

The agent for oral use and for injection includes l;u£h as cortisone acetate, 
hydrocortisone, hydrocortisone sodium phosphate, hydrocortisone sodium succinate, 
15 fludrocortisone acetate, prednisolone, prednisolone acetate, prednisolone sodium succinate, 
prednisolone butyl acetate, prednisolone sodium phosphate, halopredone acetate, 
methylprednisolone, methylprednisolone acetate, methylprednisolone sodium succinate, 
triamcinolone, triamcinolone acetate, triamcinolone acetonide, dexamethasone, 
dexamethasone acetate, dexamethasone sodium phosphate, dexamethasone palmitate, 
20 paramethasone acetate and betamethasone. 

The inhalation agent includes such as beclomethasone propionate, fluticasone 
propionate, budesonide, flunisolide, triamcinolone, ST-126P, ciclesonide, dexamethasone 
palomithioate, mometasone furancarbonate, prasterone sulfonate, deflazacort, 
methylprednisolone suleptanate and methylprednisolone sodium succinate. 
25 The xanthine derivative includes such as aminophylline, theophylline, 

doxophylline, cipamfylline and diprophylline. 

„ „_The anticholinergic agent includes such as ipratropium bromide, oxitropium 

bromide, flutropium bromide, cimetropium bromide, temiberin, tiotropium bromide and 
levatropate (UK- 1121 66). 
30 The non-steroid anti-inflammatory agent includes such as sasapyrine, sodium 

salicylate, aspirin, aspirin dialuminate compounding, diflunisal, indomethacin, suprofen, 
ufenamate, dimethylisopropylazulene, bufexamac, felbinac, diclofenac, tolmetin sodium, 
clinoril, fenbufen, nabumetone, proglumetacin, indomethacin farnesyl, acemetacin, 
proglumetacin maleate, amfenac sodium, mofezolac, etodolac, ibuprcfen, ibuprofen piconol, 
35 naproxen, flurbiprofen, flurbiprofen axetil, ketoprofen, fenoprofen calcium, tiaprofen, 
oxaprozin, pranoprofen, loxoprofen sodium, aluminoprofen, zaltoprofen, mefenamic acid, 
aluminum mefenamate, tolfenamic acid, floctafenine, ketophenylbutazone, oxyphenbutazone, 
piroxicam, tenoxicam, ampiroxicam, Napageln ointment, epirizole, tiaramide hydrochloride, 
tinoridine hydrochloride, emorfazone, sulpyrine, migrenin, salidon, Sedes Q Amipylo-N, 
40 Solbon, pyrazolone-type remedy for common cold, acetaminophen, phenacetin, 



dimethothiazine mesylate, simetride-compounded agent and non-pyrazolone-type remedy for 
common cold. 

The prostaglandins (hereinafter, abbreviated as PG) includes such as a compound 
which binds PG receptor such as PGE receptors (EPI, EP2, EP3 and EP4), PGF receptor (FP), 
PGI receptor (IP) and TX receptor (TP) and the like. It is chosen among antagonist or 
agonist depending on symptom of disease appropriately. 

The other PGD receptor antagonist includes such as S-5751 (described in 
WO97/00853) and a compound described in figure 15 in JP2002-98702 and the like. 

There is no particular limitation for the ratio by weight of the compound 
represented by formula (I) to other pharmaceuticals. 

With regard to other pharmaceuticals, any two or more may be compounded and 
administered. 

With regard to other pharmaceutic's which supplement and/or enhance the 
prevention and/or treatment effect of the compound represented by formula (I), not only that 
which has been found up to now but also that which will be found in future on the basis of the 
above-mentioned mechanism are included. 

When the compound represented by formula (I) or pharmaceutical!}' acceptable 
salt thereof used in the present invention or a combined preparation of the compound 
represented by formula (I) with other pharmaceutical is used for the above-mentioned purpose, 
it is usually administered systemically or topically in an oral or parenteral form. 

Although the dose varies depending upon age, body weight, symptom, therapeutic 
effect, administering method, treating time and the like, it is usually administered orally 
within a range of 1 mg to 1,000 mg for one administration to an adult from once to several 
times a day; parenterally (preferably, as a nasal agent, eye drops or ointment) within a range 
of 1 mg to 100 mg for one administration to an adult from one to several times a day; or 
intravenously within a range of 1 to 24 hour(s) a day in a sustained manner. 

It goes without saying that the dose varies under various conditions as described 
above and accordingly that, in some cases, less dose than the above may be sufficient while, 
in some other cases, more dose than the above range may be necessary. 

In administering the compound represented by formula (I) or a pharmaceutical ly 
acceptable salts thereof or a combined preparation of the compound represented by formula 
(I) with other pharmaceutical, it is used as a solid composition, liquid composition and other 
composition for oral administration or as injection, agent for external application, suppository, 
and the like for parenteral administration. 

The solid composition for oral administration includes such as tablets, pills, 
capsules, diluted powder and granules. 

The capsules include hard capsules and soft capsules. 

In such a solid composition, one or more active substance(s) is mixed with at least 
one inert diluent such as lactose, mannitol, glucose, hydroxypropyl cellulose, microcrystalline 
cellulose, starch, polyvinylpyrrolidone and magnesium metasilicate aluminate. The 
composition may contain an additive which is other than the inert diluent by a conventional 



method such as a lubricant such as magnesium stearate, a disintegrating agent such as calcium 
cellulose glycolate, a stabilizer such as lactose and a solubilizing agent such as glutamic acid 
and aspartic acid. Tablet or pill may, if necessary, be coated with film of an iniragastrically 
soluble or enteric substance such as sugar, gelatin, hydroxypropyl cellulose and 
5 hydroxypropyl methylcellulose phthalate or may be coated with two or more layers. 
Capsule of a substance which is able to be absorbed such as gelatin is also included. 

Liquid composition for oral administration includes such as pharmaceutical^ 
acceptable emulsion/suspension, solution, syrup and elixir. In such a liquid composition, 
one or more active substance(s) is included in a commonly used inert diluent (such as pure 
10 water and ethanol). Besides the inert diluent, the composition may contain an adjuvant such 
as moisturizer and suspending agent, sweetener, flavor, aromatic agent and antiseptic agent. 

Other composition for oral administration includes spray agent which contains 
one or more active substanc£(s) and is formulated by a known method per se. Besides the 
inert diluent, the composition may contain a stabilizer such as sodium hydrogen sulfite and a 
15 buffer giving isotonicity such as isotonizing agent (such as sodium chloride, sodium citrate 
and citric acid). Method for the manufacture of spray agents is described, for example, in U. 
S. Patents No. 2,868,691 and No. 3,095,355 in detail. 

Parenteral injection according to the present invention includes aseptic aqueous 
and/or non-aqueous solution, suspension and emulsion. Aqueous solution and suspension 
20 includes such as distilled water for injection and physiological saline solution. Non-aqueous 
solution and suspension includes such as propylene glycol, polyethylene glycol, vegetable oil 
such as olive oil, alcohol such as ethanol and Polysorbate 80 (Registered Trademark). It is 
also possible that aseptic and aqueous or non-aqueous solution, suspension and emulsion may 
be mixed and used. Such a composition may further contain adjuvants such as antiseptic, 
25 moisturizer, emulsifier, dispersing agent, stabilizer (such as lactose) and solubilizing agent 
(such as glutamic acid and aspartic acid). They are sterilized by, for example, filtration 
passing through a bacteria- fixing- filter, -compounding of a disinfectant or irradiation. They 
may be also used in such a manner that, an aseptic solid composition is manufactured and, 
before using as a freeze-dried product for example, they are dissolved in sterilized or aseptic 
30 distilled water for injection or in other solvents. 

An administration form of eye drop for parenteral administration includes eye 
drops, eye drops of a suspension type, eye drops of an emulsion type, eye drops which is 
dissolved upon actual use and eye ointment. 

Such eye drops may be manufactured according to a known method. For 
35 example, in the case of the eye drops, an isotonizing agent (such as sodium chloride and 
concentrated glycerol), a buffering agent (such as sodium phosphate and sodium acetate), a 
surfactant (such as Polysorbate 80 (trade name), polyoxyl stearate 40 and polyoxyethylene 
hydrogenated castor oil), stabilizer (such as sodium citrate and sodium edetate), antiseptic 
agent (such as benzalkonium chloride and paraben), and the like are appropriately selected 
40 and prepared upon necessity. They are sterilized in the final step or prepared by an aseptic 
operation. 



Inhalation agent for parenteral administration includes aerosol preparation, 
powder for inhalation and liquid for inhalation. The liquid for inhalation may be such a 
form that, in actual use, the ingredient is dissolved or suspended in water or in other 
appropriate medium. 

5 Those inhalation agents are prepared according to a known method. 

For example, in the case of liquid for inhalation, antiseptic agent (such as 
benzalkonium chloride and paraben), coloring agent, buffer (such as sodium phosphate and 
sodium acetate), isotonizing agent (such as sodium chloride and concentrated glycerol), 
thickener (such as carboxyvinyl polymer), absorption promoter, and the like are appropriately 
10 selected and prepared upon necessity. 

In the case of powder for inhalation, lubricant (such as stearic acid and salt 
thereof), binder (such as starch and dextrin), excipient (such as lactose and cellulose), 
colbring^agent, antiseptic (such as benzalkonium chloride and paraben), absorption promoter, 
and the like are appropriately selected and prepared upon necessity. 
15 In the administration of the liquid for inhalation, a spraying device (such as 

atomizer and nebulizer) are usually used while, in the administration of the powder for 
inhalation, an administering device for inhalation of powdery pharmaceutical is usually used. 

Other composition for parenteral administration includes one or more active 
substance(s) and outer solution, ointment, liniment, suppository for intrarectal administration, 
20 pessary for intravaginal administration, and the like which are formulated by a conventional 
method. 

Effect of the invention: 

Since the compounds of the present invention represented by formula (I) binds to 
CRTH2 receptors and shows antagonistic activity, they are believed to be useful for 
prevention and/or treatment of diseases such as allergic disease (such as allergic rhinitis, 
allergic conjunctivitis,- atopic dermatitis,; bronchial -asthma and food allergy), systemic 
mastocytosis, systemic mast cell activating disorder, anaphylaxis shock, airway contraction, 
urticaria, eczema, pimples, allergic bronchial pulmonary aspergillosis, sinusitis, migraine, 
nasal polypus, anaphylactic vasculitis, eosinophilia, contact dermatitis, diseases accompanied 
by itch (such as atopic dermatitis, urticaria, allergic conjunctivitis, allergic rhinitis and contact 
dermatitis), diseases (such as cataract, retinal detachment, inflammation, infection and sleep 
disorder) which are generated secondarily as a result of behavior accompanied by itch (such 
as scratching and beating), inflammation, chronic obstructive pulmonary diseases, ischemic 
reperfusion injury, cerebrovascular accident, autoimmune disease, cerebral lesion, 
hepatopathy, graft rejection, chronic articular rheumatism, pleuritis, osteoarthritis, Crohn's 
disease, ulcerative colitis and irritable bowel syndrome. They also participate in sleep and 
aggregation of platelets and are believed to be useful for those diseases as well. ' . 

Since the compounds of the present invention represented by formula (I) binds to 
DP receptors and shows antagonistic activity, they are believed to be useful for prevention 
and/or treatment of diseases such as allergic disease (such as allergic rhinitis, allergic 



25 
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40 



conjunctivitis, atopic dermatitis, bronchial asthma and food allergy), systemic mastocytosis, 
systemic mast cell activating disorder, anaphylaxis shock, airway contraction, urticaria, 
eczema, pimples, allergic bronchial pulmonary aspergillosis, sinusitis, migraine, nasal polypus, 
anaphylactic vasculitis, eosinophilia, contact dermatitis, diseases accompanied by itch (such 
5 as atopic dermatitis, urticaria, allergic conjunctivitis, allergic rhinitis and contact dermatitis), 
diseases (such as cataract, retinal detachment, inflammation, infection and sleep disorder) 
which are generated secondarily as a result of behavior accompanied by itch (such as 
scratching and beating), inflammation, chronic obstructive pulmonary diseases, ischemic 
reperfusion injury, cerebrovascular accident, autoimmune disease, cerebral lesion, 
10 hepatopathy, graft rejection, chronic articular rheumatism, pleuritis, osteoarthritis, Crohn's 
disease, ulcerative colitis and irritable bowel syndrome. 

Best Mode for Carrying Out the Invention t"^ . 

The following reference examples and examples illustrate the present invention, 
15 but do not limit the present invention. 

The solvents in the parentheses show the developing or eluting solvents and the 
ratios of the solvents used are by volume in chromatographic separations or TLC. 

The solvents in the parentheses in ^-NMR show the solvents for measurement. 
In addition, the compound name shown in reference example and example was 
20 named by ACD/Name (version 5.05, Advanced Chemistry Development Inc.). 

Reference Example 1 
2-fluorophenylformamide 




25 To an acetic anhydride (15.5 mL) was added dropwise formic acid (6.1 mL) at 

0°C under an atmosphere of argon. The mixture was stirred at 50 C C for 2 hours. After the 
reaction mixture was cooled to room temperature, it was diluted with tetrahydrofuran (10 niL). 
To the diluted solution was added 2-fluoroaniline (5.56 g) in THF (20 mL) at room 
temperature and then the mixture was stirred at room temperature for 1 hour. The reaction 

30 mixture was concentrated to give the title compound having the following physical data. 
The obtained title compound was used to next reaction without further purification. 
TLC: Rf 0,70 (hexane : ethyl acetate = 2:1). 



35 



Reference Example 2 
N-(2-fluorophenyl)-N-methylamine 



CH 3 

To a solution of the compound prepared in Reference Example 1 in anhydrous 
tetrahydrofuran (25 mL) was added borane - tetrahydrofuran complex (1M solution in 
tetrahydrofiiran; 125 mL) under an atmosphere of argon, and the mixture was stirred at 50°C 
5 for 2 hours. The reaction mixture was cooled to room temperature. To the reaction mixture 
were added methanol (30 mL) and 4N hydrogen chloride in dioxane (10 mL) under ice 
cooling and the mixture was stirred at 60°C for 1 hour. The reaction mixture was 
concentrated, added 2N aqueous solution of sodium hydroxide, and then extracted with ethyl 
acetate. The organic layer was washed with a saturated aqueous solution of sodium chloride, 

10 dried over anhydrous sodium sulfate. The solution was filtered through Celite (trade mark) 
and the filtrate was concentrated. To the residue was added mixed solvent (hexane : ethyl 
acetate = 10 : 1) and then filtered through silica gel. The filtrate was concentrated to give 
the title compound (6.45g) having the following physical data, 
TLC: Rf 0.85 (hexane : ethyl acetate = 5:1); 

15 ^-NMR (CDC1 3 ): 8 7.00-6.91, 6.80-6.55, 3.90, 2.82. 

Reference Example 3 

(2S)-3-((2-fluorophenyl)(methyl)amino)-l,2-propanediol 




20 A mixture of the compound prepared in Reference Example 2 (1.24 g), (R)-(+)- 

glycidol (1.11 g, Aldrich, 98%ee) and ethanol (1 mL) was stirred at 50°C for 12 hours under 
an atmosphere of argon. The reaction mixture was concentrated to give the title compound 
having the following physical data. The obtained compound was used to next reaction 
without further purification. 

25 TLC: Rf 0.40 (hexane : ethyl acetate =1:1). 

Reference Example 4 

((2S)-4-methyl-3,4-dihydro-2H-l,4-ben20xazin-2-yl)methanol 



OH 




V CH 3 

To a solution of the compound prepared in Reference Example 3 in anhydrous 
dimethylformamide (10 mL) was added potassium t-butoxide (1.68 g) in water bath, the 
mixture was stirred at 80°C for 3 hours. The reaction mixture was poured into water and 
5 extracted with ethyl acetate. The organic layer was washed with a saturated aqueous 
solution of sodium chloride, dried over anhydrous sodium sulfate, and then concentrated. 
The residue was purified by column chromatography on silica gel (hexane : ethyl acetate = 3 : 
1) to give the title compound (1 .55 g, 97.6%ee) having the following physical data. 
TLC: Rf 0.35 (hexane : ethyl acetate = 2:1); 
10 *H-NMR (CDCI3): 5 7.90-6.79, 6.70-6.60, 4,33, 3.82, 3.79, 3.19, 3.17, 2.86. 

The optical purity of the title compound was determined by high performance 
liquid chromatography (HPLC). 

Column: CHIRALCEL OD (Daicel Chemical Industries Ltd.), 0.46 cmcp x 25 cm, 
Flow rate: 1 mL/minute 
15 Solvent: hexane : 2-propanol =93 : 7, 
Detected wave-length: 254 nm, 
Retention time: 30.70 minutes, 
Temperature: 24°C. 

20 Reference Example 5 

((2S)-4-metliyl-3,4-dihydro-2H-l,4-ben20xa2in-2-yl)methyl 4-methylbenzenesulfonate 




To a solution of the compound prepared in Reference Example 4 (3.06 g) in 
tetrahydrofuran (9 ml) was added triethylamine (5 ml) under an atmosphere of argon. To the 
25 reaction solution was ad^ed a solution of p-toluenesulfonic acid chloride (3:42 g) in 
tetrahydrofuran (9 ml) and N,N-dimethylaminopyridine (209 mg). The mixture was stirred 
at room temperature for 4 hours. After addition of water to the reaction mixture, it was 
extracted with t-butyl methyl ether. The organic layer was concentrated. To the obtained 
residue was added isopropyl alcohol to give a solid. The solid was collected by suction 



filtration, washed with isopropyl alcohol and dried to give the title compound having the 

following physical data. 

TLC: Rf 0.81 (hexane : ethyl acetate =1:1); 

'H-NMR (CDCI3): 6 7.80, 7.34, 7.25-7.15, 6.83, 6.67-6.61, 4.45, 4 19-4.15, 3.24, 3.08, 2.82, 
5 2.45. 

Reference Example 6 

methyl 6-(((2S)-4-methyl-3,4-dihydro-2H-l,4-ben^ 

O 




10 To a solution of methyl 6-hydroxynicotinate (1.0 g) in dimethylformamide (10 

mL) was added cesium carbonate (4.7 g) and the compound prepared in Reference Example 5 
(2.2 g). The mixture was stirred at 60°C for 6 hours. After addition of water to the reaction 
mixture, it was extracted with ethyl acetate. The organic layer was washed with water and a 
saturated aqueous solution of sodium chloride subsequently, and then dried over anhydrous 

15 sodium sulfate. The solvent was removed under reduced pressure to give the title compound 
having the following physical data. 
TLC: Rf 0.22 (hexane ; ethyl acetate =1:1). 

Reference Example 7 
20 6-(((2S)-4-methyl-3,4-dihydro-2H-l ? 4-benzoxazin-2-yl)methoxy)nicotinic acid 




To a solution of the compound prepared in Reference Example 6 in a mixture of 
methanol (30 mL) - tetrahydrofiiran (10 mL) was added 5N aqueous solution of sodium 
hydroxide (20 mL). The mixture was stirred at room temperature overnight. The reaction 
25 mixture was neutralized by adding 2N hydrochloric acid, and the mixture was extracted with 
ethyl acetate. The organic layer was washed with water and a saturated aqueous solution of 



sodium chloride, and then dried over anhydrous sodium sulfate. The solvent was removed 
and the obtained residue was washed with a mixture of ethyl acetate and hexane to give the 
title compound (1.3 g) having the following physical data. 
TLC: Rf 0.43 (chloroform : methanol = 9:1); 

'H-NMR (CDCI3): 5 8.20, 7.91, 6.94-6.86, 6.85-6.79, 6.75-6.67, 6.59, 4.68-4.58, 4.47, 4.07, 
3.40, 3.07, 2.89. 
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Reference Example 8 

6-(((2S)-4-methyl-3,4-dihydro-2H-l,4-ben20xazin-2--yl)methoxy)nicotinoyl chloride 




The compound prepared in Reference Example 7 (195 mg) was dissolved in 
dimethoxyethane (5 mL). To the mixture were added oxalyl chloride (0.13 mL) and 
dimethylformamide (0.4 joL), and the mixture was stirred at 40°C for 1 hour. The reaction 
mixture was concentrated in vacuo to give the title compound. 

Reference Example 9 

benzyl (2-methyl-lH-indoI-3-yl)acetate 





O 








O 


y 


-CH 


N 




H 






To a solution of 2-(2-methylindol-3-yl)acetic acid (1.73 g) in dimethylformamide 
20 (20 mL) were added potassium carbonate (2.52 g) and benzyl bromide (1.2 mL) under an 
atmosphere of argon and the mixture was stirred at room temperature for 2 hours. The 
reaction mixture was allowed to cool to room temperature. To the mixture was added water. 
The mixture was extractedlwith ethyl acetate. The extraction was washed with water and a 
saturated aqueous solution of sodium chloride, subsequently, dried over anhydrous sodium 
25 sulfate and then concentrated. The residue was purified by column chromatography on silica 
gel (hexane : ethyl acetate = 4:1) to give the title compound (2.63 g) having the following 
physical data. 



TLC: Rf 0.52 (hexane : ethyl acetate = 7 : 3); 

^-NMR (CDC1 3 ): 6 7.83, 7.55-7.48, 7.37-7.25, 7.16-7.04, 5.11, 3.74, 2.40. 
Example 1 

5 benzyl (2-methyH-((6-(((2S)-4-methyl-3,4-dihydro-2H-l,4-benzoxazin-2-yl)methoxy)-3- 
pyridinyl)carbonyl)-lH-indol-3-yI)acetate 




CH 3 ^ 

To a solution of the compound prepared in Reference Example 8 (207 mg) and the 
compound prepared in Reference Example 9 (140 mg) in methylene chloride (5 mL) were 

10 added 2GN aqueous solution of sodium hydroxide (0.13 raL) and tetrabutyammonium 
chloride (14 mg) and the mixture was stirred at room temperature for 3 hours. To the 
reaction mixture was added ethyl acetate and water, and the mixture was extracted with ethyl 
acetate. The organic layer was washed with water and a saturated aqueous solution of 
sodium chloride, and dried over anhydrous sodium sulfate. The solvent was removed. The 

IS obtained residue was purified by column chromatography on silica gel (hexane ; ethyl acetate 
= 4: 1 — > 1 : 1) to give the compound (50 mg) of the present invention having the following 
physical data. 

TLC: Rf 0.35 (ethyl acetate : hexane = 1 : 1); 

^-NMR (CDC1 3 ): 5 7.98, 7.64, 7.56-7.48, 7.43-7.08, 6.90-6.79, 6.74-6.62, 5.14, 4.67-4.57, 
20 4.49-4.38, 4.08-3.94, 3.76, 3.38, 3.07, 2.85, 2.44. 

Example 2 

(2-methyl- 1 -((6-(((2S)-4-me%^ 

py ri d i nyl)carbonyl)- 1 H-i ndo 1-3 -yl) acetic aci d 




CH 3 

To a solution of the compound prepared in Example 1 (50 mg) in ethyl acetate (5 
mL) was added 20% palladium hydroxide on carbon (25 mg) under an atmosphere of argon. 
The mixture was stirred under an atmosphere of hydrogen for 2 hours. The solution was 
5 filtered through cellite (trademark). The filtrate was extracted with ethyl acetate. The 
organic layer was washed with a saturated aqueous solution of sodium bicarbonate, water, a 
saturated aqueous solution of ammonium chloride, water, a saturated aqueous solution of 
sodium chloride, subsequently, and dried over anhydrous sodium sulfate. The solvent was 
removed to give the compound of the present invention (15 mg) having the following physical 
10 data. 

TLC: Rf 0.52 (chloroform : methanol = 9:1); 

'H-NMR (CDCI 3 ): 5 7.96, 7.68, 7.57-7.51, 7.27-7.08, 6.90-6.76, 6.76-6.50, 4.67-4.56, 4.50- 
4.38,4.07^3.92,3.75,3.37,3.07,2.85,2.46. 

15 Example 3(1 )-Example 3(46) 

Using 2-(2-methylindol-3-yl)acetic acid or corresponding carboxylic acid 
derivatives, and the compound prepared in Reference Example 8 or corresponding acid halide 
derivatives, the following compound of the present invention were obtained by the same 
procedures as a series of reactions of Reference Example 9 — > Example 1 — ► Example 2. 

20 

Example 3(1) 

( 1 -(4-(((2S)-4-methyl-3,4-dihydro-2H- 1 ,4-benzoxazin-2-y])methoxy)benzoyI)- I H-indol-3- 
yl)acetic acid 

TLC: Rf 0.45 (methanol : chloroform = 1 : 10); 
25 'H-NMR (CDCI3): 6 8.32, 7.73, 7.60, 7.45-7.33, 7.05, 6.95-6.80, 6.72, 4.69, 4.31, 4.21, 3.75, 
3.41,3.28,2.92. 

Example 3(2) \ 

(l-(2-methyl-4-(((2S)-4-methyl-3,4-dihydro-2H-l,4-ben20xazin-2-yl)methox 
30 indoI-3-yl)acetic acid 

TLC: Rf 0,48 (chloroform : methanol = 9:1); 



^H-NMR (CDC1 3 ): 5 8.28, 7.58-7.53, 7.42-7.29, 7.12, 6.92-6.82, 6.76-6.66, 4.72-4.62, 4.29, 
4.18,3.71, 3.41,3.27, 2.92,2.34. 

Example 3(3) 

5 (1 -(3-methyl-4-(((2S)-4-methyl-3,4-dihydro-2H- l,4-benzoxazin-2-yl)methoxy)benzoyl)-lH- 
indol-3-yl)acetic acid 

TLC: Rf 0:44 (chloroform : methanol = 9 : 1); 

'H-NMR (CDC1 3 ): 6 8.30, 7.61-7.52, 7.41-7.27, 6.97-6.81, 6:76-6.66, 4.74-4.65, 4.32, 4.22, 
3.74,3.42,3.31,2.93, 2.30. 

10 

Example 3(4) 

( 1 -((5-chloro-6-(((2 S)-4-methyl-3 ,4-dihydro-2H- 1 ,4-benzoxazin-2-yl)methoxy)-3 - 
pyridinyl)carbonyl)-2-methyl-lH-indol-3-yl)acetic acid 
TLC: Rf 0.40 (chloroform : methanol = 9:1); 
15 *H-NMR (CDCI3): 8 7.91, 7.86, 7.59-7.50, 7.30-7.10, 6.87-6.76, 6.68-6.47, 4.68-4.58, 4.54- 
4.42,4.14-4.00,3.75,3.37,3.07,2.84,2.45. 

Example 3(5) 

(2-methyI-l-((3-(((2S)-4-methyl-3,4-dihydro-2H-l,4-benzoxazin-2-yl)methoxy)-5- 
20 isoxazolyl)carbonyl)-lH-indol-3-yl)acetic acid 

TLC: Rf 0.38 (ethyl acetate : hexane : acetic acid = 5:5:1); 

'H-NMR (CDCb): 5 2.36, 2.91, 3.23, 3.35, 3.69, 4.55, 4.68, 6.64, 6.70, 6.88, 7.23, 7.34, 7.49. 
Example 3(6) 

25 (5-fluoro-2-methyl-l-((5-(((2S)-4-methyl-3,4-dihydro-2H-l,4-benzoxazin-2-yl)methoxy)-2- 
thienyl)carbonyl)- 1 H-indol-3 -yl)acetic acid 
TLC: Rf 0.49 (ethyl acetate : hexane : acetic acid = 5:5: 1); 

] H-NMR (CDCI3): 6 2.45, 2.91, 3.25, 3.37, 3.70, 4.32, 4.39, 4.69, 6.32, 6.70, 6.86, 7.16, 7.28. 
30 Example 3(7) 

(1 -((3-(2-ethoxyethoxy)-5-isoxazolyl)carbonyI)-5-fluoro-2-methyl-lH-indol-3-yl)acetic acid 

TLC: Rf 0.37 (ethyl acetate : hexane : acetic acid = 5:5:1); 

'H-NMR (CDCI3); 5 1 .26, 2.33, 3.61, 3.66, 3.82, 4.49, 6.63, 6.93, 7.15, 7.36. 

35 Example 3(8) 

(l-((3^(2-(2-butoxyethoxy)ethoxy)-5-isoxazolyl)carbonyl)-2-methyl-lH-indol-3-yl)acetic acid 
TLC: Rf 0.48 (chloroform : methanol = 9:1); 

l H-NMR (CDCI3): 5 0.92, 1.37, 1.58, 2.37, 3.48, 3.62, 3.72, 3.89, 4.50, 6.61, 7.24, 7.34, 7.49. 



Example 3(9) 

(l-((3-((2S)-2 s 3-dihydro-i-benzoforan-2^ 
indol-3-yl)acetic acid 

TLC: Rf 0.33 (ethyl acetate : hexane : acetic acid = 5:5: 1); 
5 'H-NMR (CDC1 3 ): 5 2.36, 3.09, 3.40, 3.70, 4.54, 5.20, 6.63, 6.88, 7.23, 7.49. 

Example 3(10) 

(5<hloro-lK(3-((2S)-2,3-dihydro-l,4-bejizodioxin-2-ylmethoxy)-5-isoxazolyl)carbonyl)-2- 
methyl-1 H-indol-3-yl)acetic acid 
10 TLC: Rf 0.55 (methylene chloride : methanol = 9:1); 

'H-NMR (CDCI3): 5 2.35, 3.68, 4.20, 4.38, 4.61, 6.67, 6.91, 7.18, 7.31, 7.47. 

Example 3(11) 

(2-methyl- 1 -(4-(((2S)-4-methyl-3,4-dihydro-2H- 1 ,4-benzoxazin-2-yl)methoxy)-3 - 
15 (trifIuoromethyl)benzoyl)-lH-indol-3-yl)acetic acid 

TLC: Rf 0.53 (ethyl acetate : hexane : acetic acid = 5:5:1); 

J H-mdR (CDCI3): 5 2.42, 2.91, 3.32, 3.42, 3.75, 4.28, 4.41, 4.72, 6.69, 6.82, 6.89, 6.96, 7.07, 
7.20, 7.52, 7.87, 8.08. 

20 Example 3(12) 

(5-chloro-2-methyl-l-(4-(((2S)-4-methyl-3,4-dihydro-2H-l,4-ben20xa2in-2-yI)methoxy)-3- 

(tiifluoromethyl)benzoyl)-lH-indol-3-yl)acetic acid 

TLC: Rf 0.40 (ethyl acetate : hexane : acetic acid = 5:5:1); 

! H-NMR (CDCI3): 5 2.40, 2.91, 3.32, 3.42, 3.71, 4.29, 4.42, 4.73, 6.69, 6.81, 6.88, 7.03, 7.10, 
25 7.49, 7.84, 8.05. 

Example 3(13) 

(2,5-dimethyl- 1 -(4-(((2S)-4-methyl-3,4-dihydro-2H-l ,4-benzoxazin-2-yl)methoxy)-3 - 
(trifluoromethyl)benzoyl)-lH-indol-3-yl)acetic acid 
30 TLC: Rf 0.43 (ethyl acetate : hexane : acetic acid = 5:5:1); 

'H-NMR (CDCI3): 5 2.41, 2.91, 3.32, 3.42, 3.72, 4.28, 4.41, 4.72, 6.69, 6.81, 6.89, 7.08, 7.29, 
7.85,8.06. 

Example 3(14) 

35 (l-(2-chloro-4-(((2S)-4,6-dimethyl-3,4-dihydro-2H-l,4-benzoxazin-2-yl)methoxy)benzoyI)-5-. 
fluoro-2-methyI- lH-indol-|-yl)acetic acid 
TLC: Rf0.4S (chloroform : methanol = 10 : 1); 

'H-NMR (CDCb): 5 2.26, 2.28, 2,90, 3.25, 3.38, 3.65, 4. 18, 4,27, 4.64, 6.51, 6.73, 6.84, 6.95, 
7.04, 7.13, 7.21,7.43. 

40 



Example 3(15) 

(5-chloro-l-(2-chloro-4-(((2S)-4,6-dimethyl-3,4-dihydro-2H-l } 4-ben20xazin-2- 
yl)methoxy)benzoyl)-2-methyl- lH-indol-3-yl)acetic acid 
TLC: Rf 0.47 (chloroform : methanol = 10 : 1); 
5 'H-NMR (CDC1 3 ): 6 2.26, 2.28, 2.90, 3.24, 3.37, 3.64, 4.17, 4.27, 4.64, 6.51, 6 .73, 6.94, 7.05, 
7.13,7.42. 

Example 3(16) 

(l-(2-chloro-4-(((2S)-4,6-dimethyl-3,4-dihydro-2H-l,4-ben20xazin-2'yl)methoxy)benzoyl)- 
10 2,5-dimethyl-lH-indol-3-yl)aceticacid 

TLC: Rf 0.47 (chloroform : methanol = 10 : 1); 

*H-NMR (CDCI3): 5 2.27, 2.29, 2.39, 2.90, 3.24, 3.37, 3.67, 4.17, 4.26, 4.63, 6 .51, 6.72, 6.93, 
7.02, 7.24, 7.41. 

15 Example 3(17) 

(l-(2-chloro-4-(((2S)-4,6-dimethyl-3,4-dihydro-2H-l,4-benzoxazin-2-yl)methoxy)benzoyl)-2- 

methyl-lH^indol-3-yl)acetic acid 

TLC: Rf 0.46 (chloroform : methanol = 10 : 1); 

'H-NMR (CDCI3): 8 2.28, 2.30, 2.90, 3.24, 3.37, 3.68, 4.18, 4.27, 4.63, 6.51, 6.73, 6.93, 7.14, 
20 7.44. 

Example 3(18) 

(1 -(4-(((2S)-4,6-dimethyl-3,4-dihydro-2H- 1 ,4-benzoxazin-2-yl)methoxy)benzoyl)-5-fluoro-2- 
methyl-lH-indol-3-yl)acetic acid 
25 TLC: Rf 0.46 (chloroform : methanol = 10 : 1); 

'H-NMR (CDCI3): 5 2.27, 2.32, 2.89, 3.24, 3.37, 3.59, 4.17, 4.27, 4.^3, 6.50, 6.72, 6.89, 6.97, 
7.10,7.66. 

Example 3(19) 

30 (5-chloro-l-(4-(((2iS)-4,6-dimethyl-3,4-dihydro-2H-l,4-benzoxazin-2-yl)methoxy)benzoyl)-2- 
methyl-lH-indol-3-yl)acetic acid 
TLC: Rf 0.47 (chloroform : methanol = 10 : 1); 

'H-NMR (CDCI3): 6 2.27, 2.32, 2.89, 3.24, 3.37, 3.60, 4.17, 4,27, 4.63, 6.51, 6.72, 6.85, 6.94, 
7.42,7.66. 

35 

Example 3(20) 

(l.(4-(((2S)-4,6-dimethyl-3,4-dihydro-2H-l,4-benzoxazin-2-yl)methoxy)benzoyl)-2,5- 
dimethyl-lH-indol-3-yl)acetic acid 
TLC: Rf 0.47 (chloroform : methanol = 10:1); 
40 ! H-NMR (CDCI3): 6 2.28, 2.40, 2.41, 2.90, 3.26, 3.39, 3.71, 4.19, 4.29, 4.65, 6.51, 6.73, 6.84, 
6.99,7.28,7.71. 



Example 3(21) 

(l-(4-(((2S)-4,6 ^-dimethylO,4-dihydro-2H-l,4-beiizoxazin-2-yl)methoxy)-3^methylbeiizoyl)- 
5-fluoro-2-methyMH-indoI-3-yl)aceticacid 
5 TLC: Rf 0.48 (chloroform : methanol = 10 : 1); 

'H-NMR (CDCU): 6 2.25, 2.28, 2.35, 2.90, 3.29, 3.39, 3.64, 4.20, 4.29, 4.64, 6,5 1, 6.74, 6.85, 
6.92,7.12,7.50,7.57. 

Example 3(22) 

10 (l-(4-(((2S)-4,6-dimethyl-3,4-d}hydro-2H-l,4-benzoxazin-2-yl)methoxy)-3-methylbenzoyl)- 
2-methyl- lH-indol-3-yl)acetic acid 
TLC: Rf 0.48 (chloroform : methanol = 10 : 1); 

'H-NMR (CDCfe): 5 2.26, 2.28, 2.41, 2.91, 3.29, 3.40, 3.73, 4!2i, 4.30, 4.66, 6.51, 6.73, 6.87, 
7.02, 7.16,7.50, 7.55, 7.61. 
15 ' 

Example 3(23) 

(1 -(2-chloro-4-(((2S)-6-fluoro-4-methyl-3,4-dihydro-2H- 1 ,4-benzdxazin-2- 
yl)methoxy)benzoyl)-2-methyl- lH-indol-3-yl)acetic acid 
TLC: Rf 0.59 (chloroform : methanol = 9 : 1); 
20 'H-NMR (CDCI3): 5 2.32, 2.9.1, 3.30, 3.40, 3.71, 4.18, 4.27, 4.60, 6.38, 6.74, 6.94, 7:14, 7.46. 

Example 3(24) 

(5-chloro- 1 -(2-chloro-4-(((2S)-6-fluoro-4-methyl-3 ,4-dihydro-2H- 1 ,4-benzoxazin-2- 
yl)methoxy)benzoyI)-2-methyl-lH-indoI-3-yl)acetic acid 
25 TLC: Rf 0.59 (chloroform : methanol = 9 : 1); 

'H-NMR (CDCI3): 5 2.28, 2.91, 3.30, 3.40, 3.66, 4.18, 4.27, 4.61, 6.38, 6.74, 6.95, 7.06, 7.14, 
7.44. 

Example 3(25) 

30 (l-(2-chloro-4-(((2S)-6-fluoro-4-methyl-3,4-dihydro-2H-l,4-benzoxazin-2- 
yl)methoxy)benzoyl)-2,5-dimethyl-lH-indol-3-yI)acetic acid 
TLC: Rf 0.60 (chloroform : methanol = 9 : 1); 

'H-NMR (CDCI3): 6 2.30, 2.39, 2.91, 3.29, 3.40, 3.67, 4.17, 4.27, 4.60, 6.38, 6.74, 6.93, 7.02, 
7.24,7.42. 

35 

Example 3(26) \ ■ ' 

(5-fluoro-l-(4-(((2S)-6-fluoro-4-methyl-3,4-dihydro-2H-l,4-benzoxazin-2-yl)methoxy)-3- 
methylbenzoyl)-2-methyl-lH-indol-3-yl)aceticacid 
TLC: Rf 0.66 (chloroform : methanol = 9 : 1); 
40 l H-NMR (CDCI3): 5 2.27, 2.39, 2.91, 3.34, 3.43, 3.70, 4.20, 4.3 1, 4.63, 6.38, 6.76, 6.88, 6.95, 
7.16,7.56. 



Example 3(27) 

(5-chloro-l-(4-(((2S)-6-fluoro-4-met^ 
methylbenzoyl)-2-methyl- 1 H-indol-3-yl)acetic acid 
5 TLC: Rf 0.69 (chloroform : methanol = 9 : 1); 

'H-NMR (CDC1 3 ): 5 2.27, 2.41, 2.91, 3.34, 3.43, 3.71, 4.20, 4.31, 4.63, 6.38, 6.73, 6.89, 6.99, 
7.48, 7.56. 

Example 3(28) 

10 (l-(4-(((2S)-6-fluoro-4-methyI-3,4-dihydro-2H-l,4-benzoxazin-2-yl)methoxy)-2,5- 
dimethyIbenzoyl)-2-methyl- 1 H-indol-3-yl)acetic acid 
TLC: Rf 0.38 (ethyl acetate : hexane : acetic acid = 5:5:1); 

^-NMR (CDCI3): 6 2.17, 2.26, 2.34, 2.92^3.34, 3.43, 3.72, 4.18, 4.29, 4.63, 6.38, 6.74, 7.04, 
7.18, 7.48. 

15 

Example 3(29) 

(5-fluoro- 1 -(4-(((2S)-6-fluoro-4-methyl-3,4-dihydro-2H-l ) 4-benzoxazin-2-yl)methoxy)-2,5- 
dimethylbenzoyl)-2-methyl-lH-indol-3-yI)aceticacid 
TLC: Rf 0.37 (ethyl acetate : hexane : acetic acid = 5:5:1); 
20 'H-NMR (CDCI3): 8 2.17, 2.25, 2.30, 2.92, 3.33, 3.43, 3.67, 4.18, 4.29, 4:63, 6.38, 6,74, 6.80, 
7.01,7.13, 7.16. 

Example 3(30) 

(l.(4-(((2S)-4,6-dimethyl-3,4-dihydro-2H-l,4-benzoxazin-2-yl)methoxy)-3-methylbenzpyl)- 
25 2,5-dimethyl-lH-indol-3-yl)acetic acid 

TLC: Rf 0.57 (chloroform : methanol = 9 : 1); 

'H-NMR (CDCI3): 5 2.25, 2.28, 2.38, 2.91, 3.29, 3.39, 3.67, 4.19, 4.28, 4.66, 6.51, 6.72, 6.84, 
7.26, 7.53, 7.58. 

30 Example 3(31) 

(5-chloro-l-(4-(((2S)-4,6-dimethyl-3,4-dihydro-2H-l,4-benzoxazin-2-yl)methoxy)-2- 
methylbenzoyl)-2-methyl-lH-indol-3-yl)acetic acid 
TLC: Rf 0.56 (chloroform : methanol = 9 : 1); 

! H-NMR (CDCI3): 6 2.27, 2.89, 3.23, 3.37, 3.59, 4.14, 4.25, 4.62, 6.52,-6.74, 6.90, 7.26, 7.39. 

35 

Example 3(32) 

( 1 -(4-(((2S)-4,6-dimethyl-3,4-dihydro-2H- 1 ,4-benzoxazin-2-yl)methoxy)-2-methylbenzoyl)- 
5-fluoro-2-methyl- 1 H-indol-3-yl)acetic acid 
TLC: Rf 0.53 (chloroform : methanol = 9 : 1); 
40 J H-NMR (CDCI3): 5 2.23, 2.27, 2.89, 3.23, 3.37, 3.56, 4.14, 4.25, 4.61, 6.50, 6.73, 6.85,^6.96, 
7.07, 7.26. 



Example 3(33) 

(1 -(4-(((2S)-4,6-dimethyl-3,4-dihydro-2H- 1 ,4-benzoxazin-2-yl)methoxy)-2-methyIbenzoyl)- 
2,5-dimethyl-lH-indol-3-yl)acetic acid 
5 TLC: Rf 0.54 (chloroform : methanol - 9 : 1); 

^-NMR (GDC1 3 ): 5 2.27, 2.28, 2.35, 2.90, 3.24, 3.37, 3.62, 4.14, 4.25, 4.62, 6.51, 6.79, 7.21, 
7.28. 

Example 3(34) 

1 0 (5-chJoro- 1 -(4-(((2S)-6-fluoro-4-methyl-3,4-dihydro-2H- 1 ,4-benzoxazin-2-yl)methoxy)-2,5- 
dimethylbenzoyl)-2-methyl-lH-indol-3-yl)acetic acid 
TLC: Rf 0.54 (chloroform : methanol = 9 : 1); 

J H-NMR (CDCI3): 5 m% 2.25, 2.32, 2.92, 3.33, 3.43, 3.68, 4.18, 4.29, 4.64, 6.39, 6.74, 6.93, 
7.00, 7.16,7.44. 

15 ■ • • 

Example 3(35) 

(l-(4-(((2S)-6-fluoro-4-methyl-3,4-dihydro-2H-l,4-benzoxazin-2-yl)methoxy)-2,5- 
dimethylbenzoyl)-2,5-dimethyl-lH-indol-3-yl)acetic acid 
TLC: Rf 0.55 (chloroform : methanol = 9:1); 
20 'H-NMR (CDC1 3 ): 8 2.17, 2.24, 2.32, 2.39, 2.90, 3.33, 3.43, 3.69, 4.17, 4.29, 4.61, 6.38, 6.74, 
6.86, 7.18, 7.26. 

Example 3(36) 

(1 -(4-(((2S)-6-fluoro-4-methyl-3 ,4-dihydro-2H- 1 ,4-benzoxazin-2-yl)methoxy)benzoy!)-2- 
25 methyl-lH-indol-3-yl)aceticacid 

TLC: Rf 0.52 (methylene chloride : methanol = 9:1); 

J H-NMR (CDC1 3 ): 5 2.43, 2.91, 3.31, 3.41, 3.75, 4.19, 4.30, 4.61, 6.37, 6.74, 7.01, 7.17, 7.51, 
7.73. 

30 Example 3(37) 

(5-fluoro- 1 -(4-(((2S)-6-fluoro-4-methyl-3,4-dihydro-2H- 1 ,4-benzoxazin-2- 
yl) met hoxy)benzoyl)-2-methy 1- 1 H-indol-3 -yl)acetic acid 
TLC: Rf 0.48 (methylene chloride : methanol = 9 :1); 

'H-NMR (CDCI3): 5 2.40, 2.91, 3.31, 3.42, 3.70, 4.19, 4.30, 4.61, 6.38, 6.76, 6.94, 7.01, 7.16, 
35 7.71. 

Example 3(38) 

(5-chloro-l-(4-«(2S)-6-fluoro-4-methyl-3,4-dihydro-2H-l > 4-benzoxazin-2- 
yl)methoxy)benzoyl)-2-methyl- 1 H-indol-3 -yl)acetic acid 
40 TLC: Rf 0.52 (methylene chloride : methanol = 9:1); 



'H-NMR (CDCl 3 ): 5 2.41, 2.91, 3.31, 3.41, 3.71, 4.19, 4.30, 4.61, 6.38, 6.74, 6.91, 7.01, 7.48, 
7.71/ . 



Example 3(39) 

5 (5-fluoro-l -(4-(((2S)-6-fluoro-4-methyl-3,4-dihydro-2H- 1 ,4-benzoxazin-2-yl)methoxy)-2- 
methylberizoyl)-2-methyl-lH-indol-3-yl)acetic acid 
TLC: Rf 0.49 (methylene chloride : methanol = 9:1); 

'H-NMR (CDC1 3 ): 5 2.30, 2.31, 2.91, 3.30, 3.41, 3.67, 4. 16, 4.27, 4.60, 6.38, 6.77, 6.87, 7.00, 
7.14,7.31. 

10 

Example 3(40) 

(5-chIoro- 1 -(4-(((2S)-6-fluoro-4-methyl-3 ,4-dihydro-2H- 1 ,4-benzoxazin-2-y l)methoxy)-2- 
methylbenzoyl)-2-methyl-l H-indol-3-yl)acetic acid 
TLC: Rf 0.48 (methylene chloride : methanol = 9 : 1); 
15 'H-NMR (CDCI3): 6 2.32, 2.91, 3.30, 3.41, 3.68, 4.16, 4.27, 4.60, 6.38, 6.74, 6.79, 6.88, 6.93, 
7.02, 7.31,7.45. 

Example 3(41) 

(l_(4_(((2S)-6-fluoro-4-methyl-3,4-dihydro-2H-l,4-benzoxazin-2-yl)methoxy)-2- 
20 methylbenzoyl)-2,5-dimethyl-lH-indol-3-yl)acetic acid 
TLC: Rf 0.48 (methylene chloride : methanol = 9 : I); 

'H-NMR (CDCI3): 5 2.30, 2.33, 2.39, 2.91, 3.30, 3.41, 3.69, 4.15, 4.27, 4.59, 6.37, 6.80, 7.25, 
7.32. 

25 Example 3(42) 

(l_(4-(((2S)-6-fluoro-4-methyl-3,4-dihydro-2H-l,4-benzoxazin-2-yl)methoxy)-3- 

methylbenzoyl)-2-methyl-lH-indol-3-yl)aceticacid 

TLC: Rf 0.54 (chloroform : methanol = 9 : 1); 

] H-MMR (CDCI3): 6 2.27, 2.42, 2.91, 3.34, 3.43, 3.75, 4.20, 4.31, 4.63, 6.38, 6.73, 6.87, 7.03, 
30 7.16,7.57. 

Example 3(43) 

(l_(4-(((2S)-6-fluoro-4-methyl-3,4-dihydro-2H-l,4-benzoxazin-2-yl)methoxy)-3- 
methylbenzoyl)-2,5-dimethyl-lH-indol-3-yI)acetic acid 
35 TLC: Rf U55 (chloroform: methanol = 9 : 1); 

! H-NMR (CDCI3): 6 2.26, 2.40, 2.41, 2.91, 3.33, 3.43, 3.72, 4.19, 4.30, 4.63,, 6.38, 6.73, 6.85, 
7.28,7.57. 

Example 3(44) 

40 (l-(4-(((2S)-4,6-dimethyl-3,4-dihydro-2H- 1 ,4-benzoxazin-2-yl)methoxy)-2,5- 
dimethylbenzoyl)-5-fluoro-2-methyl-l H-indol-3-yl)acetic acid 



TLC: Rf 0.56 (chloroform : methanol = 9 : 1); 

'H-NMR (CDC1 3 ): 5 2.17, 2.25, 2.28, 2.30, 2.91, 3.29, 3.40, 3.68, 4.19, 4.29, 4.66, 6.51, 6.74, 
6.80, 7.00, 7.13. 

5 Example 3(45) 

(5-chloro-l-(4<((2S)-4,6-dimethyl-3,4-dihydro-2H-l,4-benzoxazin-2-yI)methoxy)-2,5- 
dimethylbenzoyl)-2-methyl- 1 H-indol-3-yl)acetic acid 
TLC: Rf 0.56 (chloroform : methanol = 9 : 1); 

'H-NMR (CDCI3): 6 2.17, 2.25, 2.28, 2.32, 2.91, 3.29, 3.40, 3.69, 4.19, 4,29, 4.66, 6.53, 6.74, 
10 6.93, 7.01, 7.15, 7.45. 

Example 3(46) 

(l<4K((2S)^,6-dimethyl-3,4-dihydro-2H-l,4-ben20x , azm-2-yl)methoxy)-2,5- 
dimethylbenzoyI)-2-methyl- 1 H-indol-3-yl)acetic acid 
15 TLC: Rf 0.55 (chloroform : methanol = 9:1); 

'H-NMR (CDCI3): 6 2.17, 2.26, 2.28, 2.34, 2.91, 3.29, 3.40, 3.72, 4.19, 4.29, 4.66, 6.52, 6.74, 
7.05, 7.19,7.48. 

Reference Example 10 
20 benzyl (l-(4-(acetyloxy)benzoyl)-2-methyl-lH-indol-3-yl)acetate 




To a solution of the compound prepared in Reference Example 9 (3.45 g) in 
methylene chloride (100 mL) was added a solution of benzyltriethylammonium chloride (281 
mg) and 4-acetyloxybenzoyl chloride (3.68 g) in methylene chloride (24 mL). To the 
25 mixture was added sodium hydroxide (2.47 g) and the mixture was stirred at room 
temperature for 40 minutes. The reaction mixture was filtered through cellite. The filtrate 
was used for the next reaction. 
TLC: Rf 0.49 (hexane : ethyl acetate = 7: 3). 



Reference Example 1 1 

benzyl (l-(4-hydroxyben2oyl)-2-methyl-]H-indo]-3-yl)acetate 
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To the filtrate prepared in Reference Example 10 was added piperidine (3.46 mL) 
at room temperature. The mixture was stirred at room temperature for 1.5 hours. To the 
reaction mixture was added 2N hydrochloric acid, and then separated. The organic layer 
was washed with water and a saturated aqueous solution of sodium chloride subsequently, 
dried over anhydrous sodium sulfate, and concentrated. The residue was purified by column 
chromatography on silica gel (hexane : ethyl acetate = 7 : 3) to give the title compound (3 g) 
having the following physical data. 
TLC: Rf 0.24 (hexane : ethyl acetate = 7 :3); 

*H-NMR (CDC1 3 ): 8 7.66, 7.49, 7.38-7.26, 7. 15, 7.10-6.97, 6.88, 5.15, 3.76, 2.40. 



Example 4 

1 5 benzyl ( 1 -(4-(2-(2-butoxyethoxy)ethoxy)benzoyl)-2-methyl- lH-indol-3-yl)acetate 




To a solution of the compound prepared in Reference Example 11 (52 mg) and 2- 
(2-butoxyethoxy)ethanol (57 mg) in tetrahydrofuran (4 mL) were added triphenylphosphine 
(102 mg) and diethyl azodicarboxylate (40% solution in toluene, 0.2 mL). The mixture was 
20 stirred at room temperatur! for 1 hour. The solvent was removed from the reaction mixture. 
The residue was purified by column chromatography on silica gel (ethyl acetate : hexane = 9 : 
1 — ► 4 : 1) to give the compound of the present invention (70 mg) having the following 
physical data. 

TLC: Rf 0.50 (hexane : ethyl acetate = 7:3). 



Example 5 

(1 -(4-(2-(2-butoxyethoxy)ethoxy)benzoyl)-2-methyl- 1 H-indol-3-yl)acetic acid 




5 Using the compound prepared in Example 4 instead of the compound prepared in 

Example 1, the compound of the present invention having the following physical data was 
obtained by the same procedure of Example 2. 
TLC: Rf 0.49 (chloroform : methanol ■ 9 : 1); 

'H-NMR (CDC1 3 ): 8 7.71, 7.51, 7.17, 7.04, 7.01-6.40, 4.30-4.10, 3.91, 3.78-3.40, 2.43, 1,70- 
10 1.20,0.91. 

Example 6(1)-Example 6(45) 

Using the compound prepared in Reference Example 9 or a corresponding indole 
derivatives, and alcohol derivatives instead of 2-(2-butoxyethoxy)ethanol, the following 
15 compounds were obtained by same procedure described in Reference Example 
10-*Reference Example 1 1— ^Example 4-*Example 2. 

Example 6(1) 

(1 -(4-(((2S)-2-methoxy-3-(methyl(phenyl)amino)propyl)oxy)benzoyl)-2-methyl-lH-indol-3- 
20 yl)acetic acid 

TLC: Rf 0.61 (chloroform : methanol = 10 : 1); 

*H-NMR (CDCI3): 8 7.71, 7.25-7.23, 7.10-6.90, 6.77-6.70, 6.48, 4.15, 4.07, 3.85, 3.85, 3.66, 
3.55, 3.51, 3.01, 2.44. 

25 Example 6(2) 

(l-(4-(2-(2,6-dimethylphenyl)ethoxy)-2-methylbenzoyl)-2-methyl-lH-indol-3-yl)acetic acid 
TLC: Rf 0.49 (chloroform : methanol = 9:1); 

'H-NMR (CDCI3): 8 7.47, 7.30, 7.17, 7.10-6.95, 6.81, 6.72, 4.10, 3.71, 3.21, 2.41, 2.34, 2.31. 
30 Example 6(3) 

(2-methyl-l-(2-methyl-4-(2-(4-methyl-2-pyridinyl)ethoxy)benzoyl)-lH-indol-3-yl)acetic acid 
TLC: Rf 0.49 (chloroform : methanol = 9 : 1); 

'H-NMR (CDCI3): 8 8.44, 7.71-6.94, 6.75, 6.62, 4.30, 3 71, 3.23, 2.37, 2.32, 2.25. 



Example 6(4) 

(l-(4-(2-(2,4-dimethoxyphenoxy)ethoxy)-2-metliylbenzoyl)-2-methyl-lH4ndolO-yi)acetic 
acid 

TLC: Rf 0.49 (chloroform : methanol = 9:1); 
5 ] H-NMR (CDCU): 5 7.48, 7.32, 7.22-7.14, 7.10-6.86, 6.80, 6.53, 6.40, 4.36, 3.8 4, 3.79, 3.72, 
2.34,2.32. 

Example 6(5) 

(1 -(4-(2-(2-methoxyphenoxy)ethoxy)-2-methylbenzoyl)-2-methyl- lH-indol-3-yl)acetic acid 
10 TLC: Rf 0.49 (chloroform : methanol = 9 : 1); 

'H-NMR (CDCla): 6 7.48, 7.32, 7.22-7.14, 7.10-6.85, 6.80, 4.42, 3.87, 3.72, 2.34, 2.32. 

Example 6(6) 

(l-(4-(2,3-dihydro-l-benzofuran-3-yImethoxy)-2-methylben2oyl)-2-methyl-lH-indoi-3- 
15 yl)acetic acid 

TLC: Rf 0.50 (chloroform : methanol = 9 : 1); 

'H-NMR (CDCI3): 5 7.48, 7.37-7.29, 7.25-7.24, 7.10-6.70, 4.73, 4.55, 4,21, 4.18-3.90, 3.72, 
2.34,2.32. 

20 Example 6(7) 

(l-(4-(l,3-benzodioxol-2-ylmethoxy)-2-methylbenzoyl)-2-methyl-lH-indol-3-yl)aceticacid 
TLC: Rf 0.50 (chloroform : methanol = 9 : 1); 

'H-NMR (CDCI3): 6 7.48, 7.34, 7:24-6.94, 6.92-6.84, 6.79, 6.48, 4.33, 3.72, 2.34, 2 r 32. 
25 Example 6(8) 

(2-methyl- 1 -(2-methy l-4-(( 1 -methylr2,3-dihydro- lH-indol-2-yl)methoxy)benzoyl)- lH-indol- 
3-yl)acetic acid 

TLC: Rf 0.50 (chloroform : methanol - 9 : 1); 

'H-NMR (CDCI3): 5 7.54-6:48, 4.26, 4.21-4.04, 3.90-3,80, 3.72, 3.27, 2.91, 2.34, 2.33. 

30 

Example 6(9) 

(2-methyl-l-(2-methyl-4-(2-(3-methyl-2-pyridinyl)ethoxy)benzoyl)-lH-indol-3-yl)acetic acid 
TLC: Rf 0.44 (chloroform : methanol = 9:1); 

'H-NMR (CDCI3): 5 8.48-8.40, 7.57-7.47, 7.34-6.94, 6.76, 6.64, 4.37, 3.71, 3.30, 2.42, 2 .33, 
35 2.26. 

Example 6(10) 

(2-methyl-l-(2-methyl-4-(2-(6-methyl-2-pyridinyl)ethoxy)benzoyl)-lH-indol-3-yl)aceticacid 
TLC: Rf 0.44 (chlorofonn : methanol - 9 : 1); 

40 'H-NMR (CDCI3): 6 7.60-7.47, 7.30-6.96, 6.77, 6.65, 4.3 1, 3.71, 3.24, 2.56, 2.33, 2.27, 



Example 6(11) 

(1 -(4-(2,3-dihydro- 1 -benzofaran-2-ylmethoxy)-2-methylbenzoyl)-2-methyl- 1 H-indol-3- 
yl)acetic acid 

TLC: Rf 0.44 (chloroform : methanol = 9 ; 1); 
5 l H-MMR (CDCls): 5 7.47, 7.32, 7.25-7.09, 7.09-6.94, 6.93-6.76, 5.24-5.13, 4.27, 4.17, 3.72, 
3.42,3.16,2.34, 2.31. 

Example 6(12) 

( 1 -(4-((2R)-2,3 -dihydro- 1 ,4-benzodioxin-2-ylmethoxy)-2-methylbenzoyl)-2-methyI- 1 H- 
10 indol-3-yl)acetic acid 

TLC: Rf 0.44 (chloroform : methanol = 9 : 1); 

*H-NMR (CDCl 3 ): 8 7.48, 7.33, 7.18, 7.10-6.84, 6.79, 4.64-456, 4.42, 4.35-4.18, 3.71, 2.34, 
■' 2.32. 

15 Example 6(13) 

(l-(4-(2-(3,4-dihydro-l(2H)-quinolinyl)ethoxy)-2-methylbenzoyl)-2-methyl-lH-indol-3- 
yl)acetic acid 

TLC: Rf 0.44 (chloroform : methanol = 9 : 1); 

X H-NMR (CDCI3): 8 7.47, 7.30, 7.22-6.94, 6.81, 6.73, 6.68-6.56, 4.21, 3.73, 3.71, 3.46, 2.77, 
20 2.33,2.30,2.02-1.92. 

Example 6(14) 

(2-methyl-l-(2-methyl-4-(2-(methyl(3-methylphenyl)amino)ethoxy)benzoyl)-lH-indol-3- 
yl)acetic acid 
25 TLC: Rf 0.44 (chloroform : methanol = 9 : 1); 

'H-NMR (CDCU): 8 7.47, 7.30, 7.22-7.10, 7.05, 6.97, 6.80, 6.72, 6.63-6.54, 4.19, 3.78, 3.71, 
-3.06, 2.33, 2.32, 2.30. 

Example 6(15) 

3 0 (2-methyl- 1 -(2-methyl-4-(3-(methyl(phenyl)amino)propoxy)benzoyl)- 1 H-indol-3-yI)acetic 
acid 

TLC: Rf 0.44 (chloroform : methanol = 9 : 1); 

'H-NMR (CDCI3): 8 7.48, 7-31, 7.28-7.14, 7.09-6.97, 6.84, 6.80-6.66, 4.07, 3.72, 3.57, 2.95, 
2.34, 2.32, 2. 15-2.04. 

35 

Example 6(16) 

(l-(2-chloro-4-((l-ethyl-2,3-dihydro-lH-indol-2-yl)methoxy)benzoyl)-5-fluoro-2-methyl-lH- 
indol-3-yl)acetic acid 

TLC: Rf 0.48 (chloroform : methanol = 9:1); 
40 'H-NMR (CDCI3): 8 7.44, 7.28-6.80, 6.72-6.62, 6.48, 4.24-4.06, 3.66, 3.47-3.23, 2.89, 2.27, 
1.17. 



Example 6(17) 

(1 -(2-chloro-4-(((2S)- l-ethyl-2,3-dihydro- 1 H-indol-2-yl)methoxy)benzoyl)-5-fluoro-2- 
methyl-lH-indol-3-yl)acetic acid 
5 TLC: Rf 0.48 (chloroform : methanol = 9 : 1); 

'H-NMR (CDC1 3 ): 5 7.44, 7.28-6.80, 6.72-6.62, 6.48, 4.24-4.06, 3.66, 3.47-3,23, 2.89, 2^27, 
'•■ 117. 

Example 6(18) 

10 (1 -(4-(3,4-dihydro-2H- 1 ,5-beiizodioxepin-3-ylmethoxy)-2-methylbenzoyl)-2-methyl-l H- 
indol-3-yl)acetic acid 

TLC: Rf 0.50 (chloroform : methanol = 9 : 1); 

'H-NMR (CDCI 3 ): 6 7.48, 7.37-6.74, 4.34, 4.22, 3.72, 2.80-2.68, 2.34, 2.32. 
15 Example 6(19) 

(l-(4-(2,3-dihydro-l,4-benzoXathiin-2-ylmethoxy)-2-methylbenzoyI)-2-methyHH-indol-3- 
yl)acetic acid 

TLC: Rf 0.50 (chloroform : methanol = 9 :1); 

'H-NMR (CDC1 3 ): 6 7.48, 7.38-6.97, 6.94-6.70, 4.72-4.62, 4.35, 4.23, 3.72, 3.28-3.15, 2.35, 
20 2.33. 

Example 6(20) 

(l-(4-(l-benzothien-2-ylmethoxy)-2-methylbenzoyl)-2-methyl-lH-indol-3-yl)acetic acid 
TLC: Rf 0.50 (chloroform : methanol = 9 : 1); 
25 1 H-NMR (CDCfe): 6 7.87-7.73, 7.48, 7.42-6.84, 5.38, 3.72, 2.34, 2.33. 

Example 6(21) 

(l-(2-chloro-4-(2,3-dihydro-l-benzofuran-2-ylmethoxy)benzoyl)-5-fluoro-2-methyl-lH- 
indol-3-yl)acetic acid 
30 TLC: Rf 0.44 (chloroform : methanol = 9 : 1); 

1 H-NMR (CDCb): 6 7.43, 7.25-7.10, 7.03, 7.00-6^80, 5.25-5.13, 4.27, 4.19, 3.66, 3.43, 3.16, 
2.26. 

Example 6(22) 

35 (1 -(2-chIoro-4-((2S)-2,3 -dihydro- 1 -benzofuran-2-ylmethoxy)benzoyl)-5-fluoro-2-methyl- 1H- 
indol-3-yl)acetic acid \ ' 
TLC: Rf 0.44 (chloroform : methanol - 9 : 1); 

1 H-NMR (CDC1 3 ): 8 7.43, 7.25-7.10, 7.03, 7.00-6.80, 5.25-5J3, 4.27, 4.19, 3.66, 3.43, 3.16, 
2.26. 
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Example 6(23) 

(1 -(4-( 1 ,3-benzoxazol-2-ylmethoxy)-2-methylbenzoyl)-2-methyl- 1 H-indol-3-yl)acetic acid 
TLC: Rf 0.55 (chloroform : methanol = 9 : 1); 

'H-NMR (CDC1 3 ): 5 7.81-7.74, 7.62-7.55, 7.48, 7.44-7.30, 7.18, 7.07-6.90, 5.39, 3.71, 2.33, 
2.32. 

Example 6(24) 

(l-(4-((2S)-2 J 3-djhydro-l-benzofuran-2-ylmethoxy)-2-methylbenzoyl)-2-methyl-lH-indol-3- 
yl)acetic acid 

TLC: Rf 0.56 (chloroform : methanol = 9 : 1); 

*H-NMR (CDCI3): 5 7.47, 7.32, 7.24-7.10, 7.10-6.94, 6.92-6.75, 5.24-5.12, 4.27, 4.17, 3.71, 
3.41,3.16, 2.34, 2.31. 

Example 6(25) 

(l-(4-(((2R)-l-ethyl-2,3-dihydro-lH-indol-2-yl)methoxy)-2-methylbenzoyl)-2-methyl-lH- 
indol-3-yl)acetic acid 

TLC: Rf 0.55 (chloroform : methanol = 9 : 1); 

'H-NMR (CDCI3): 5 7.48, 7.33, 7.22-6.96, 6.90-6.74, 6.66, 6.47, 4.26-4.04, 3.72, 3.57-3.16, 
2.89, 2.35, 2.33, 1.17. 

Example 6(26) 

(2-methyl-l-(2-methyl-4-(((2R)-l-propyl-2,3-dihydro-lH-indol-2-yl)methoxy)benzoyl)-lH- 
indol-3-yl)acetic acid 

TLC: Rf 0.59 (chloroform : methanol = 9 : 1); 

'H-NMR (CDCI3): 6 7.48, 7.33, 7.22-6.96, 6.84, 6.76, 6.64, 6.45, 4.25-4.02, 3.71, 3.35-3.12, 
2.90,2.34,2.32,1.74-4.54,0.95. 

Example 6(27) 

(l-(4-(((2R)-l-isopropyl-2,3-dihydro-lH-indol-2-yl)methoxy)-2-methylbenzoyl)-2-methyl- 

lH-indol-3-yl)acetic acid 

TLC: Rf 0.57 (chloroform : methanol = 9 : 1); 

'H-NMR (CDCI3): 5 7.48, 7.31, 7.22-6.96, 6.85-6.80, 6.74, 6.67, 6.58, 4.22-4.04, 3.94 -3.75, 
3.72,3.34, 2.94,2.34,2.32,1.30,1.24. 

Example 6(28) 

(2-methyl-l-(2-methyl-4-((7-methyl-2,3-dihydro-l-benzofuran-2-yl)methoxy)benzoyl)-lH- 
indol-3-yl)acetic acid 

TLC: Rf 0.50 (chloroform : methanol .- 9 : 1); 

'H-NMR (CDCI3): 5 7.48, 7.32, 7.23-7.13, 7.10-6.92, 6.88, 6.84-6.76, 5.21-5.10, 4.28, 4.16, 
3.72,3.41, 3.18,2.34, 2.32,2.22. 



Example 6(29) 

(2MTiethyI-l-(2-methyU4-(2-(2-pyridinyloxy)ethoxy)benz6yl)-lH-indol-3-yI)acetic acid 
TLC: Rf 0.50 (chloroform : methanol = 9:1); 

'H-NMR (CDC1 3 ): 8 8.20-8,14, 7.64-7.56, 7.48, 7.33, 7.23-7.15, 7.10-6.96, 6.94-6.86, 6.84- 
5 6.78, 4.72, 4.40, 3.74, 2.35, 2.32. 

Example 6(30) 

(2-methyl-l-(2-methyl-4-(2-((2-methyI-3-pyridinyl)oxy)ethoxy)benzoyl)-lH-indol-3-yl)acetic 
acid 

10 TLC: Rf0.36 (chloroform : methanol = 9:1); 

'H-NMR (CDCb): 8 8.14, 7.51, 7.35, 7.24-7.04, 6.88, 6.81, 4.48-4.34, 3.73, 2.48, 2.33. 

Example 6(31) 

(l-(4-(2-((2-chloro-3-pyridinyl)oxy)ethoxy)-2-methylbenzoyl)-2-methyl-lH-indol-3-yl)acetic 
15 acid 

TLC: Rf 0.39 (chloroform : methanol = 9 : 1); 

'H-NMR (CDCb): 8 8.06, 7.49, 7.38-6.98, 6.90, 6.82, 4.52-4.40, 3.73, 2.34, 2.33. 
Example 6(32) 

20 (l-(4-(2-((5-chloro-3-pyridinyl)oxy)ethoxy)-2-methylbenzoyl)-2-methyl-lH-indol-3-yl)acetic 
acid 

TLC: Rf 0.36 (chloroform : methanols 9 : 1); 

'H-NMR (CDCb): 8 8.29, 8.24, 7.49, 7.40-6.98, 6.88, 6.79, 4.46-4.38, 3.73, 2.35, 2.33. 
25 Example 6(33) 

(l-(4-(2-((6-chloro-2-pyridinyl)oxy)ethoxy)-2-methylbenzoyl)-2-methyl-lH-indol-3-yl)acetic 
acid 

TLC: Rf 0.42 (chloroform : methanol = 9 : 1); 

'H-NMR (CDCb): 8 7.55, 7.48, 7.33, 7.10-6.92, 6.89, 6.81, 6.73, 4.71, 4,38, 3.72, 2.34, 2.31. 

30 

Example 6(34) 

(l-(4-(2-((5-chloro-2-pyridinyl)oxy)ethoxy> 
acid 

TLC: Rf 0.44 (chloroform : methanol = 9:1); 
35 'H-NMR (CDCb): 8 8.11, 7.55, 7.48, 7.33, 7.25-6.96, 6.88, 6.84-6.75, 4.68, 4.37, 3.72, 2.35, 
2.32. \ 

Example 6(35) 

(2-methyl-l-(2-methyl-4-(2-((6-methyl-2-pyridinyl)oxy)ethoxy)ben2oyI)-lH-indol-3-yl)acetic 
40 acid 

TLC: Rf 0.40 (chloroform : methanol = 9 : 1); 



'H-NMR (GDCI3): 8 7.48, 7.34-7.12, 7.09-6.95, 6.78, 6.69, 6.51, 6.08, 4.50-4.44, 4.44-4.35, 
3.71, 2.55, 2.31,2.28. 

Example 6(36) 

5 (l-(4^2-(2-butoxyethoxy)ethoxy)benzoyl)-2,5-dimethyI-lH-indol-3-yl)aceticacid 
. TLC: Rf 0.49 (chloroform : methanol = 9 : 1); 
'H-NMR (CDCI3): 5 7.69, 7.30-7.25, 6:97, 6.88-6.78, 4.25-4.15, 3.95-3.88, 3.76-3.70, 3.65- 
3.59, 3.48, 2.42, 2.40, 1.65-1.50, 1.45-1.30, 0.91. 

10 Example 6(37) 

(l-(4-(((2R)-l-ethyl-2,3-dihydro-lH-indol-2-yl)methoxy)beiizoyl)-2,5-dimethyl-lH-indol-3- 
yl)acetic acid 

TLC: Rf 0.60 (chloroform : methanol = 9 : 1); 

'H-NMR (CDCI3): 8 7.76-7.68, 7.28, 7.12-6.94, 6.87-6.82, 6.66, 6.47, 4.30-4.06, 3.72, 3.46- 
15 3.23,2,90,2.42,2.40,1.16. 

Example 6(38) 

(1 -(4-(((2R)- 1 -ethyl-2,3-dihydro- lH-indol-2-yl)methoxy)benzoyI)-2-methyl- lH-indol-3- 
yl)acetic acid 
20 TLC: Rf 0.58 (chloroform : methanol = 9 : 1); 

! H-NMR (CDCI3): 8 7.73, 7.51, 7.17, 7.13-6.95, 6.66, 6.47, 4.30-4.06, 3.75, 3.47-3^22, 2 90, 
2.43, 1.17. 

Example 6(39) 

25 (l-(2-chloro-4-(((2R)-l-ethyl-2,3-dihydro-l H-indol-2-yl)methoxy)benzoyl)-5-fluoro-2- 
methyl-lH-indol-3-yl)acetic acid 
TLC: Rf 0.58 (chloroform : methanol = 9 : 1); 

'H-NMR (CDC! 3 ): 8 7.44, 7.22, 7.17-7.00, 6.93, 6.84, 6.67, 6.48, 4.25 -4.06, 3.67, 3.47-3.22, 
2.89,2.27, 1.17. 

30 

Example 6(40) 

( 1 -(2-chloro-4-(((2R)- 1 -ethyl-2,3-dihydro- lH-indol-2-yI)methoxy)benzoyl)-2-methyl-lH- 
indol-3-yl)acetic acid 

TLC: Rf 0.60 (chloroform : methanol = 9:1); 
35 ^-NMR (CDCI3): 8 7.51-7.41, 7.25-7.02, 6.92, 6.67, 6.48, 4.25-4.06, 3.71, 3.47-3.22, 2.89, 
2.32,1.17. 

Example 6(41) 

(l-(2-chloro-4-(((2S)-6-fluoro-4-methyl-3,4-dihydro-2H-l,4-benzoxazin-2- 
40 yl)methoxy)benzoyl)-5-fluoro-2-methy!-lH-indol-3-yl)acetic acid 
TLC: Rf 0.60 (chloroform . methanol = 9:1); 



'H-NMR (CDCI3): 6 2.25, 2.91, 3.30, 3.40, 3.64, 4.17, 4.27, 4.61, 6.38, 6.74, 6.83, 6.95, 7.04, 
7.12,7.22,7.43. 



Example 6(42) 

(l-(4-(((2S)-6-fluoro-4-methyl-3,4-dih^ 

dimethyl- 1 H-indoI-3-yl)acetic acid 

TLC: Rf 0.60 (chlorofonn : methanol = 9:1); 

J H-NMR (CDCb): 5 2.40, 2.41, 2.91, 3.30, 3.41, 3.71, 4.18, 4.29, 4.61, 6.37, 6.74, 6.83, 6.98, 
7.27,7.71. 

Example 6(43) 

(l-((4-(((2SH-methylO,4-dihydro-2H-l,4-benzoxazin-2-yl)methoxy)phenyl)suIfo 
indol-3-yl)acetic acid 

TLC: Rf 0.55 (methylene chloride : methanol = 9 : 1); 

*H-NMR (CDCb): 5 7.97, 7.86-7.74, 7.58, 7.50, 7.38-7.22, 6.98-6.63, 4.64-4.53, 4.19, 4.10, 
3.73,3.31,3.17,2.85. 

Example 6(44) 

(2-methyl- 1 -((4-(((2S)-4-methyl-3,4-dihydro-2H-l ,4-benzoxazin-2- 
yl)methoxy)phenyl)sulfonyl)-lH-indol-3-yl)acetic acid 
TLC: Rf 0.55 (methylene chloride : methanol •= 9 : 1); 

'H-NMR (CDCI3): 6 8.17, 7.69, 7.42, 7.32-7.19, 6.92-6.75, 6.72-6.64, 4.62-4,34, 4.19, 4.09, 
3.62,3.31, 3.17, 2.86,2.56. 

Example 6(45) 

(l-(4-(((2S)-4,6-dimethyl-3,4-dihydro-2H-l,4-benzoxazin-2-yl)methoxy)benzoyl)-2-methyl- 

lH-indol-3-yl)acetic acid 

TLC: Rf 0.27 (hexane : ethyl acetate = 1 : 1); 

'H-NMR (CDCI3): 5 7.73, 7.51, 7.17, 7.10-6.92, 6.73, 6.55-6.45, 4.70-4.60, 4.30, 4.20, 3.75, 
3.39,3.26, 2.90,2.43,2.28. 

Reference Example 12 

(2S)-4-methyl-3,4-dihydro-2H- 1 ,4-benzoxazin-2-carbaldehyde 



O 




CH 3 



To a solution of the compound prepared in Reference Example 4 (500 rng) in 
methylene chloride (5 mL) were added triethylamine (1.2 mL) and dimethylsulfoxide (5 mL). 
To the reaction mixture was added sulfur trioxide pyridine complex (1.4 g). The mixture 
was stirred at room temperature for 2 hours. To the reaction mixture was added water. The 
5 mixture was extracted with ethyl acetate. The organic layer was washed with water and a 
saturated aqueous solution of sodium chloride, dried over anhydrous sodium sulfate. The 
solvent was removed and the obtained residue was purified by column chromatography on 
silica gel (hexane : ethyl acetate = 4 : 1 — ► 1 : 1) to give the title compound (220 mg) having 
the following physical data. 
10 TLC: Rf 0.51 (ethyl acetate: hexane^ 1 : 1). 

Reference Example 13 

benzyl (2-methyl-l-(4-nitroben2oyI)«-lIi-indol-3-yl)acetate 




15 To a solution of the compound prepared in Reference Example 9 (1.1 g) in a 

mixture of acetonitrile(4 mL) and ethyl acetate (4 mL) were added triethylamine (3.4 mL), 4- 
dimethylaminopyridine (147 mg) and 4-nitrobenzoylchloride (1.1 g). The mixture was 
stirred at 40°C for 3 hours. To the reaction mixture were added ethyl acetate and 2N 
hydrochloric acid. The mixture was extracted with ethyl acetate. The organic layer was 

20 washed with water and a saturated aqueous solution of sodium chloride subsequently, and 
dried over anhydrous sodium sulfate. The solvent was removed to give the title compound 
(1.7 g) having the following physical data. 
TLC: Rf 0. 53 (ethyl acetate : hexane = 3:7). 

25 Reference Example 14 

benzyl (l-(4-aminobenzoyl)-2-methyMH-indol-3-yl)acetate 




To a solution of the compound prepared in Reference Example 13 ( 1 .7 g) in acetic 
acid (20 mL) was added iron powder (1.1 g). The mixture was stirred at 60°C for 3 hours. 
The reaction mixture was diluted with ethyl acetate and then filtered through eel lite 
5 (trademark). The filtrate was concentrated. The obtained residue was diluted with ethyl 
acetate, washed with a saturated aqueous solution of sodium bicarbonate, water and a 
saturated aqueous solution of sodium chloride subsequently, and then dried over anhydrous 
sodium sulfate. The solvent was removed. The obtained residue was purified by column 
chromatography on silica gel (hexane : ethyl acetate - 7 : 3) and washed with ethyl acetate - 
10 hexane to give the title compound (1.0 g) having the following physical data. 
TLC: Rf 0.18 (ethyl acetate ; hexane = 3:7); 

'H-NMR (CDC1 3 ): 5 7.59, 7.50, 7.38-7.26, 7.17-7.00, 6.66, 5.14, 4.25-4.15, 3.76, 2.42. 
Example 7 

15 benzyl (2-methyl-l-(4-((((2R)-4-m^ 
yI)methyl)amino)benzoyl)-lH-indol-3-yl)acetate 




The compound prepared in Reference Example 14 (494 mg) and the compound 
prepared in Reference Example 12 (220 mg) were dissolved in a mixture of methylene 
20 chloride (6 mL) and acetic acid (1 mL). The mixture was stirred at room temperature for 20 



minutes, To the reaction mixture was added sodium triacetoxyborohydride (509 mg). The 
mixture was stirred at room temperature for 30 minutes. To the reaction mixture were added 
ethyl acetate and water. The mixture was extracted with ethyl acetate. The organic layer 
was washed with a saturated aqueous solution of sodium bicarbonate, water and a saturated 
5 aqueous solution of sodium chloride subsequently, and dried over anhydrous sodium sulfate. 
The solvent was removed. The obtained residue was purified by column chromatography on 
silica gel (hexaue : ethyl acetate « 4 : 1 -> 7 : 3) to give the compound of the present 
invention (270 mg) having the following physical data. 
TLC: RfO. 63 (ethyl acetate : hexane = 1 : 1); 
10 l H-NMR (CDCI3): 6 7.62, 7.50, 7.38-7.26, 7.17-7.00, 6.93-6.81, 6.71, 6.63, 5.14, 4.78-4.66, 
4.56-4.46, 377, 3.60-3.44, 3.30, 3.18, 2.90, 2.42. 

- ^- Example 8 ^ ~ 

(2-methyl-l-(4-((((2R)-4-me%l-3,4-dihydro-2H-l,4-benzoxazin-2- 
45 yl)methyl)amino)benzoyl)-lH-indol-3-yl)acetic acid 




1 

CH 3 

Using the compound prepared in Example 7 instead of the compound prepared in 
Example 1, the compound of the present invention having the following physical data was 
obtained by the same procedure of Example 2. 
20 TLC: Rf 0.50 (chloroform : methanol = 9:1); 

^-NMR (CDCI3): 5 7.64, 7.51, 7.20-7.10, 7.10-7.00, 6.92-6.78, 6.74-6.58, 4:80-4.66, 4.56- 
4.43,3.76,3.56-3.44,3.30,3,18,2.90,2.44. 

Example 9 
25 (!-(2-ch!oro-4-((((2RH^ 

yl)methyl)amino)benzoyI)-2-methyl-lH-indol-3-yl)acetic acid 




... CH 3 

Using a corresponding acid chloride instead of 4-nitrobenzoyl chloride, the 
compound of the present invention having the following physical data was obtained by the 
same procedures as a series of reactions of Reference ExampleJ 3 -^Reference Example 
5 14— >Example 7— ►Example 8. 

TLC: Rf 0.50 (chloroform : methanol = 9 : 1); 

^-NMR (CDC1 3 ): 8 7.48, 7.34-7.04, 6.93-6.79, 6.75-6.66, 6.56, 4.70-4.56, 4.56-4.45, 3.72, 
3.55-3.36, 3.30, 3.17, 2.90, 2.36. 

10 Example 10 

benzyl (2-methyl-l-(4-(methyl(((2R)-4-methyl-3,4-dihydro-2H-l,4-benzoxazin-2- 
yl)methyl)amino)benzoyl)-lH-indol-3-yl)acetate 




. CH 3 .. 

To a solution of the compound prepared in Example 7 (100 mg) in 
15 dimethylformamide (3 mL| was added sodium hydride (8 mg). The mixture was stirred at 
0°C for 20 minutes. To the reaction mixture was added methyl iodide (0.012 mL). The 
mixture was stirred at room temperature for 1 hour. To the reaction mixture were added 
water and ethyl acetate, and then the mixture was extracted with ethyl acetate. The organic 
layer was washed with water and a saturated aqueous solution of sodium chloride, and dried 
20 over anhydrous sodium sulfate. The solvent was removed and the obtained residue was 



purified by column chromatography on silica gel (hexane : ethyl acetate = 4 : 1 -> 7 : 3) to 
give the compound of the present invention (10 mg). 
TLC: Rf 0.35 (hexane : ethyl acetate = 3:2). 

Example 11 

(2-methyl- 1 -(4-(methyl(((2R)-4-methyI-3,4-dihydro-2H- 1 ,4-benzoxazin-2- 
yl)methyl)amino)benzoyI)-lH-indol-3-yl)aceticacid 




Using the compound prepared in Example 10 instead of the compound prepared in 
Example 1, the compound of the present invention having the following physical data was 
obtained by the same procedure of Example 2. 
TLC: Rf 0.63 (ethyl acetate : hexane = 1:1); 

} H-NMR (CDCla): 8 7.71-7.56, 7.51, 7.19-7.00, 6.92-6.60, 4.60-4.52, 3.75, 3.80-3.62, 3.28, 
3.16,3.06, 2.87,2.43. 

Example 12 

((2S)-6-fluoro-4-methyl-3,4-dihydro-2H-l,4-benzoxazin-2-yl]methyl 4-nitrobenzenesulfonate 




[(2S)-6-fluoro-4-methyl-3 > 4-dihydro-2H-l > 4-benzoxa2in-2-yl]methanol (1g; 
it was prepared by the same procedure as a series of reactions of Reference Example 
1— ^Reference Example 2— ^Reference Example 3— ^Reference Example 4, using 2,5- 
difluoroaniline instead of 2-f)uoroaniline.) and triethylamine (1.8 mL) were dissolved in 
methylene chloride (10 mL) under an atmosphere of argon. To the solution was added 4- 
nitrobenzenesulfonyl chloride (1.1 g) under ice cooling. The mixture was stirred at room 
temperature for 1 hour. The reaction mixture was poured into water and then extracted with 
ethyl acetate. The organic layer was washed with IN hydrochloric acid, water and a 



saturated aqueous solution of sodium chloride, dried over anhydrous magnesium sulfate, and 
concentrated. The obtained solid was washed with the mixed solvent of ethyl acetate and 
hexane to give the title compound (1.5 g) having the following physical data; 
TLC: Rf 0.46 (ethyl acetate : hexane I- 1 : 1); 
5 'H-NMR (CDC1 3 ): 5 8.40, 8.12, 6.51, 6.23-6.40, 4.40-4.49, 4.30, 4.29, 3.27, 3.10-3.18, 2.84. 

Example 13 

[(2R)-6-fluoro-4-methyl-3,4-dihydro-^^ 

- X' 

CH 3 

10 The compound prepared in Example 12 (1.5 g) and potassium cyanide (766 mg) 

were dissolved in dimethylsulfoxide (20 mL) under an atmosphere of argon and the mixture 
was stirred at room temperature for 2 hours. The mixture was poured into water and then 
extracted with ethyl acetate. The organic layer was washed with water and a saturated 
aqueous solution of sodium chloride, dried over anhydrous magnesium sulfate, and 

15 concentrated. The residue was purified by column chromatography on silica gel (ethyl 
acetate : hexane =1:2) to give the title compound (357 mg) having the following physical 
data. 

TLC: Rf 0.36 (ethyl acetate : hexane =1:1); 

^-NMR (CDCI3): 5 6.72, 6.29-6.46, 4.45-4/58, 3.37, 3.20, 2.90, 2.66-2.86 

20 

Example 14 

[(2R)-6-fluoro-4-methyI-3,4-dihydro-2H-l,4-benzoxazin-2-yl]acetoaIdehyde 




CH 3 

The compound prepared in Example 13 (350 mg) was dissolved in 
25 tetrahydrofuran (5 mL) under an atmosphere of argon. To the mixture was added dropwise 
diisobutylaluminum hydride (0.95M in hexane, 1.97 mL) at -78°C, and the mixture was 
stirred for 2 hours. To thqjreaction mixture were added methanol and water at 0°C, and then 
the mixture was stirred at room temperature for 30 minutes. To the reaction mixture was 
added IN hydrochloric acid, the mixture was extracted with ethyl acetate. The organic layer 
30 was washed with water and a saturated aqueous solution of sodium chloride and then 
concentrated to give the mixture of the compound prepared in Example 13 and the title 
compound (1 : 2, 290 mg) having the following physical data. 



TLC: Rf 0.36 (ethyl acetate : hexane = 1 : 1); 

'H-NMR (CDC1 3 ): 6 9.87, 6.67, 6,24-6.45, 4.62-4.78, 3.3.1, 3.09, 2.87, 2.65-2.88. 



Example 15 

5 /erf-butyl 4-{2-[(2R)-6-f!uoro-4-methyl-3,4-dihydro-2H- 1 ,4-benzoxazin-2-yl]ethyl}piperazin- 
1-carboxylate 



20 



H 3 C O 




A mixture of the compound prepared in Example 13 and the compound prepared 
in Example 14(1 : 2, 290 mg) and te;7-butyl piperazin-l-carboxylate (172 mg) were dissolved 

10 in N,N-dimethylformamide (3 mL) under an atmosphere of argon. To the mixture was added 
sodium triacetoxyborohydride (391 mg) and the mixture was stirred at room temperature for 3 
hours. The mixture was poured into water and then extracted with ethyl acetate. The 
organic layer was washed with water and a saturated aqueous solution of sodium chloride, 
dried over an anhydrous magnesium sulfate, and then concentrated. The residue was 

15 purified by column chromatography on siiica gel (ethyi acetate : hexane =1:2 — > methanol : 
chloroform = 1 : 19) to give the title compound (256 mg) having the following physical data. 
TLC: Rf 0.31 (methanol : chloroform = 1 : 19); 

'H-NMR (CDC1 3 ): 8 6.66, 6.24-6.40, 4.14-4.25, 3.31-3.57, 3.22, 3.05, 2.86, 2.47-2.66, 2.41, 
1.66-1.94, 1.46. 



Example 16 

(2R)-6-fluoro-4-methyl-2-(2-pipera2in-l-ylethyl)-3,4-dihydro-2H-l 3 4-benzoxazine 




The compound prepared in Example 15 (256 mg) was dissolved in ethyl acetate (2 
25 mL). To the mixture was added 4N hydrogen chloride in ethyl acetate (2 ml), and the 
mixture was stirred at room temperature for 6 hours. The reaction mixture was stirred at 
40°C for 2 hours. To the reaction mixture was added a saturated aqueous solution of sodium 
bicarbonate, and then the mixture was extracted with chloroform. The organic layer was 



dried over an anhydrous magnesium sulfate, and concentrated to give the title compound (144 
mg) having the following physical data. 

'H-NMR (CDCI3): 5 6.66, 6.24-6.40, 4.14-4.24, 3.22, 3.16, 3.05, -2.93-3,01, 2.86, 2.44-2.68, 
1.66-1.95. 

5 

Example 17 

benzyl { 1 -[(4-{2-[(2R)-6-fluoro-4-methyl-3,4-dihydro-2H-l^ 

yl]ethyl}piperazin-l-yl)carbonyl]-2,5-dimethyl-lH-indol-3-yl}acetate 




CH 3 



10 Benzyl (2,5-dimetiiyMH-indol-3-yl)acetate (167 mg; it was prepared by the same 

procedure of Reference Example 9, using 2-(2,5-dimethylindol-3-yl)acetic acid instead of 2- 
(2-methylindolo-yl)acetic acid.) and N,N'-carbonyldiimidazole (97 mg) were dissolved in 
acetonitrile (2 mL) under an atmosphere of argon. The reaction mixture was stirred at 60°C 
for 20 hours. To the reaction mixture was added a solution of the compound prepared in 

15 Example 16 (144 mg) in acetonitrile (2 mL), and the mixture was stirred at 100°C for 10 
hours. The reaction mixture was cooled to at room temperature, diluted with ethyl acetate, 
vvashed with water and a saturated aqueous solution of sodium chloride, dried over an 
anhydrous magnesium sulfate. The organic layer was concentrated, and the obtained residue 
was purified by column chromatography on silica gel (ethyl acetate) to give the title 

20 compound (87 mg) having the following physical data. 
TLC: Rf 0.23 (ethyl acetate); 

! H-NMR (CDCb): 6 7.23-7.39, 7.16, 7.01, 6.65, 6.25-6.40, 5.11, 4.14-4.26, 3.70, 3.36-3.65, 
3.21,3.05,2.86,2.49-2.66,2.34-2.49,2.40,1.65-1.94. 

25 Example 18 

{ 1 -[(4- {2- [(2R)-6-fiuoro-4^methy l-3,4-dihydro-2H- 1 ,4-benzoxazin-2-yl]ethyl}.l. 
piperazinyl)carbonyl]-2,5-dimethyl-lH-indol-3-yl}acetic acid 



PLC 




Using the compound prepared in Example 17 instead of the compound prepared in 
Example 1, the title compound having the following physical data was obtained by the same 
procedure of Example 2. 
TLC: Rf 0.40 (methanol : chloroform =1:9); 

X H-NMR (CDC1 3 ): 5 7.30, 7.10, 6.93, 6:64, 6.32, 4.18, 3.65, 3.63, 3.20, 3.03, 2.85, 2.74, 2.40, 
2.38, 1.95. 



10 



Reference Example 15 
4-(chlorosulfonyI)phenyl acetate 




To a solution of 4-hydroxybenzenesulfonic acid (6 g) in pyridine (20 mL) was 
added acetic anhydride (20 mL) at room temperature, and the reaction mixture was stirred at 
room temperature overnight. An appeared solid was collected by suction filtration and then 

15 washed with hexane. To a solution of the solid in N,N-dimethylformamide (40 mL) was 
added thionyl chloride (5 mL) at 0°C, and the reaction mixture was stirred at 0°C for 1 hour. 
To the reaction mixture were added ice- water and ethyl acetate. The mixture was extracted 
with ethyl acetate (twice). The organic layer was washed with water and a saturated aqueous 
solution of sodium chloride, dried over anhydrous sodium sulfate, and concentrated in vacuo 

20 to give the title compound (5.8 g) having the following physical data. 
TLC: Rf 0.55 (ethyl acetate : hexane = 3:7); 
'H-NMR (CDC1 3 ): 8 8.07, 7.37, 2.36. 



Reference Example 16 
25 benzyl { l-{(4-hydroxyphenyl)sulfonyl]-l H-indol-3-yI}acetate 



To a solution of the compound prepared in Reference Example 15 (650 mg) and 
benzyl lH-indol-3-ylacetate (478 mg; it was prepared by the same procedure of Reference 
Example 9, using 2-(indol-3-yl)acetic acid instead of 2-(2-methylindol-3-yl)acetic acid) in 
5 methylene chloride (4 mL) were added 20N aqueous solution of sodium hydroxide (0.46 mL) 
and tetrabutyammonium chloride (51 mg), and the mixture was stirred at room temperature 
for 1 hour. To the reaction mixture were added ethyl acetate and water. The mixture was 
extracted with ethyl acetate (twice). The organic layer was washed with water and a 
saturated aqueous solution of sodium chloride, dried over anhydrous sodium sulfate, and then 

10 concentrated. The obtained residue was dissolved in methylene chloride (5 mL). To the 
solution was added piperidine (1.5 mL), and the mixture was stirred at room temperature 
overnight. To the reaction mixture was added 2N hydrochloric acid, and the mixture was 
extracted with ethyl acetate (twice). The organic layer was washed with water and a 
saturated aqueous solution of sodium chloride, dried over anhydrous sodium sulfate, and then 

15 concentrated in vacuo. The obtained residue was purified by column chromatography on 
silica gel (hexane : entyl acetate - 9 : 1 -» 4 : 1 7 : 3) to give the title compound (300 mg) 
having the following physical data. 
TLC: Rf 0. 14 (ethyl acetate : hexane = 3 :7); 

l U-NMR (CDCU): 5 7.96, 7.72, 7.55, 7.46, 7.38-7.27, 7.22, 6.72, 5.58, 5.15, 3.74. 

20 

Example 19 

benzyl {l-[(4-{[(2R>I-ethy^ 
3 -yl) acetate 




Using the compound prepared in Reference Example 16 instead of the compound 
prepared in Reference Example 11, and using [(2R)-l-ethyl-2,3-dihydro-lH-indoI-2- 
yl]methanol instead of 2-(2-butoxyethoxy)ethanol, the title compound having the following 
5 data was obtained by the same procedure of Example 4. 
TLC: Rf 0.53 (ethyl acetate : hexane = 3 : 7) 

Example 20 
{H(4-{r(2R)-l-ethy^^ 
10 yl} acetic acid 




Using the compound prepared in Example 19 instead of Example 1, the title 
compound having the following data was obtained by the same procedure of Example 2. 
TLC: Rf 0.50 (chloroform : methanol = 9 : 1); 
15 *H-NMR (CDCb): 5 7.97, 7.82, 7.59, 7/50, 7.37-7.21, 7.10-7:00, 6.89, 6.63, 6.43, 4.26-3.96, 
3.74,3.40-3.10,2.79, 1.10. 



Example 2 1 ( 1 )-Example 2 1 (5) 

Using 2-(2-methylindoI-3-yl)acetic acid or a corresponding carboxylic acid 
20 derivatives, and acid halide derivatives, which is corresponding the compound prepared in 



Reference Example 8, the following compounds were obtained by the same procedures as a 
series of reactions of Reference Example 9— ►Example 1 -^Example 2. 

Example 21(1) 

5 [2-methyl-1^2,3,5,6-tetrafluoro^-{[(2S)-4-methyl-3,4-dihydro-2H-l } 4-benzoxazin-2- 
yl]methoxy}benzoyl)-lH-indol-3-yl]aceticacid 
TLC. Rf 0.81 (chloroform : methanol = 9 : I); 

'H-NMR (CDC1 3 ): 6 7.41, 7.19, 6.88, 6.77, 6.69, 4.66, 4.52, 3.66, 3.38, 3.30, 2.91, 2.33. 

10 Example 21(2) 

[l-(2-fluoro-5-methyl-4-{[(2S)-4-methyl-3,4-dihydro-2H-l,4-benzoxazin-2- 
yljmethoxy } benzoyl)-2-methyl- lH-indol-3 -yljacetic acid 
,~--TLC: Rf 0.46 (chloroform : methanol: acetic acid = 9 : 1 : 0.1); 

te-NMR (CDCI3): 5 7.49, 7.40, 7.16, 6.87, 6.70, 6.62, 4.70, 4.23, 3.73, 3.36, 2.92, 2.40, 2.23. 

15 

Example 21(3) 

[5-fluoro-l-(2-fluoro-5-methyl-4-{[(2S)-4-methyl-3,4-dihydro-2H-l,4-benzoxazin-2- 
yl]methoxy}benzoyl)-2-methyl-lH-indol-3-ylJacetic acid 
TLC: Rf 0.56 (chloroform . methanol : acetic acid = 9 : 1 : 0.1); 
20 'H-NMR (CDC1 3 ): 5 7.38, 7.15, 6.85, 6.70, 6.62, 4.70, 4.23, 3.67, 3.36, 2.92, 2.35, 2.23. 

Example 21(4) 

[l-(5-chloro-2-fluoro-4-{[(2S)-4-methyl-3,4-dihydro-2H-l,4-benzoxazin-2- 
yl]methoxy}benzoyl)-2-methyl-lH-indol-3-yl]acetic acid 
25 TLC: Rf 0.61 (chloroform : methanol : acetic acid = 9 : 1 : 0.1); 

'H-NMR (CDCI3): 8 7.66, 7.50, 7.17, 6.81, 4.75, 4.30, 3.73, 3.39, 2.93, 2.40. 

Example 21(5) 

[l-(5-chloro-2-fluoro-4-{[(2S)-4-methyl-3,4-dihydro-2H-l,4-benzoxazin-2- 
30 yl]methoxy}benzoyl)-5-fluoro-2-methyl-lH-indol-3-yl]acetic acid 
TLC: Rf 0.47 (chloroform : methanol : acetic acid = 9 : 1 : 0.1); 
'H-NMR (CDCb): 5 7.65, 7.18, 6.82, 4.74, 4.30, 3.67, 3.39, 2.92, 2.35. 

Example 22(1)-Examp!e 22(6) 
35 Using the compound prepared in Reference Example 9 or a corresponding indole 

derivatives, and alcohol derivatives instead of 2-(2-butoxyethoxy)ethanol, the compounds of 
the present invention were obtained by the same procedures as a series of reactions of 
Reference Example 10— ►Reference Example 11 -^Example 4-*Example 2. 



Example 22(1) 

[l<4-{[(2R)-l-ethyl-2,3-dihydro-l^ 
lH-indoI-3-yl]acetic acid 

TLC: Rf 0.50 (ethyl acetate : hexane : acetic acid -5:5:1); 
5 'H-NMR (CDC1 3 ): 8 7.48, 7.18, 7.05, 6.72, 6.65, 6.47, 4.17, 3.72, 3.38, 2.89, 2.34, 2.27, 2.14, 
1.18. 

Example 22(2) 

[ 1 -(4-{ [(2R)- 1 -ethyl-2,3-dihydro- 1 H-indol-2-yl]methoxy) -2,5-dimethylbenzoyl)-5-fluoro-2- 
10 methyI-lH-indol-3-yl]acetic acid 

TLC: Rf 0.50 (ethyl acetate : hexane : acetic acid = 5 :5:1); 

'H-NMR (CDCI3): 6 7.07, 6.78, 6.72, 6.66, 6.47, 4.16, 3.67, 3.38, 2.89, 2.30, 2.26, 2.14, 1.18. 

Example 22(3) 
15 [l-(4-{[(2R)-l-ethyl-2,3-dihydro 
indol-3-yl]acetic acid 

TLC: Rf 0.4 1 (chloroform : methanol : acetic acid = 9:1:0.1); 

'H-NMR (CDCI3): 5 7.56, 7.06, 6.65, 4.92, 4.20, 3.75, 3.40, 2.96, 2.42, 2.23, 1. 16. 

20 Example 22(4) 

[!-(4-{[(2R)-l-ethyl-2,3-dihydro-lH-indol-2-yl]methoxy}-3-methylben2oyl)-5-fluoro-2- 
methyl-lH-indol-3-yl]acetic acid 

TLC: Rf 0.52 (chloroform : methanol : acetic acid = 9 : 1 : 0.1); 

'H-NMR (CDCI3): 6 7.55, 7. 12, 6.96, 6.68, 4.92, 4.25, 3.67, 3.40, 2.96, 2.37, 2.22, 1.16. 

25 ; 

Example 22(5) 

[l<4-{[(2R)-l-ethyl-2,3-dihydro-lH-indol-2-yl]methoxy}-2,3-dimethylbenzoyl)-2-methyl- 
lH-indol-3-yl]acetic acid 

TLC: Rf 0.56 (chloroform : methanol : acetic acid = 9.1 : 0.1); 
30 'H-NMR (CDCb): 8 7.47, 7. 10, 6.66, 4. 15, 3.70, 3.35, 2.90, 2.3 1, 2.24, 2.19, 1.16. 

Example 22(6) 

[l<4-{[(2R)-l-ethyl-2,3-dihydro-lH-indol-2-yl]methoxy}-2,3-dimethylbenzoy!)-5-fluoro-2- 

mot!iYrl M 1 XJT fc .tr»/ , 1rk1_Q - wnQ/ , »^fi/ , » pr>iA 

35 TLC: Rf 0.43 (chlorofonn : methanol : acetic acid = 9 : 1 :0.1); 

*H-NMR (CDCb): 8 7.17, 6.74, 6.47, 4.15, 3.66, 3.39, 2.90, 2.22, 1.16. 

Formulation Example 1 

The following components were admixed in a conventional method and punched 
40 out to obtain 100 tablet of a diameter of 6 mm, thickness 2 mm, 100 mg in weight, each 
containing 50 mg of the active ingredient. 



(2-methyM-((6-(^ 5.0g 
yl)methoxy)-3-pyridinyl)carbonyl)-lH-indol-3-yI)acetic acid 

Carboxyrnethyl cellulose calcium (disintegrating agent) 0,2 g 

Magnesium stearate (lubricant) 0.1 g 

5 Microcrystalline cellulose 4.7 g 



Formulation Example 2 

The following components were admixed in a conventional method, and the 

solution was filtered for dust removal in a conventional method, sterilized by heating or 
10 filtration, placed at 5 ml into ampoules and freeze-dried in a conventional method to thereby 

obtain 100 ampoules each containing 20 mg of the active ingredient. 

(2-methy]-H(6-(((2S)-4^ 2.0g 

yl)methoxy)-3-pyridinyl)carbonyl)- 1 H-indol-3-yl)acetic acid 

Mannitol 20 g 

15 Distilled water 1000 ml 

Industrial Applicability 

Since the compounds of the present invention represented by formula (I) binds to 
CRTH2 receptors and shows antagonistic activity, they are believed to be useful for 

20 prevention and/or treatment of diseases such as allergic disease (such as allergic rhinitis, 
allergic conjunctivitis, atopic dermatitis, bronchial asthma and food allergy), systemic 
mastocytosis, systemic mast cell activating disorder, anaphylaxis shock, airway contraction, 
urticaria, eczema, pimples, allergic bronchial pulmonary aspergillosis, sinusitis, migraine, 
nasal polypus, anaphylactic vasculitis, eosinophilia, contact dermatitis, diseases accompanied 

25 by itch (such as atopic dermatitis, urticaria, allergic conjunctivitis, allergic rhinitis and contact 
dermatitis), diseases (such as cataract, retinal detachment, inflammation, infection and sleep 
disorder) which are generated secondarily as a result of behavior accompanied by itch (such 
as scratching and beating), inflammation, chronic obstructive pulmonary diseases, ischemic 
reperfusion injury, cerebrovascular accident, autoimmune disease, cerebral lesion, 

30 hepatopathy, graft rejection, chronic articular rheumatism, pleuritis, osteoarthritis, Crohn's 
disease, ulcerative colitis and irritable bowel syndrome. They also participate in sleep and 
aggregation of platelets and are believed to be useful for those diseases as well. 

Also, since the compounds of the present invention represented by formula {I) 
binds to DP receptors and shows antagonistic activity, they are believed to be useful for 

35 prevention and/or treatment of diseases such as allergic disease (such as allergic rhinitis, 
allergic conjunctivitis, atopic dermatitis, bronchial asthma and food allergy), systemic 
mastocytosis, systemic mast cell activating disorder, anaphylaxis shock, airway contraction, 
urticaria, eczema, pimples, allergic bronchial pulmonary aspergillosis, sinusitis, migraine, 
nasal polypus, anaphylactic vasculitis, eosinophilia, contact dermatitis, diseases accompanied 

40 by itch (such as atopic dermatitis, urticaria, allergic conjunctivitis, allergic rhinitis and contact 
dermatitis), diseases (such as cataract, retinal detachment, inflammation, infection and sleep 



disorder) which are generated secondarily as a result of behavior accompanied by itch (such 
as scratching and beating), inflammation, chronic obstructive pulmonary diseases, ischemic 
reperfusion injury, cerebrovascular accident, autoimmune disease, cerebral lesion, 
hepatopathy, graft rejection, chronic articular rheumatism, pleuritis, osteoarthritis, Crohn's 
disease, ulcerative colitis and irritable bowel syndrome. 



